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Work All Winter 


LATE FALL LETTING OF CONTRACTS makes an important de- 
cision necessary. Are we going to plan for winter construction or 
shall we spend the three cold months in getting ready for an early 


spring start? The only possible answer, if employment needs are 
to be met, is to work all winter. 






WINTER WORK became a well-established practice during the 
late nineteen-twenties when the economic gain from early com- 
pletion of a project became widely appreciated. Because owners 
demanded it, contractors developed winter-work processes and 
equipment to a state of high perfection. 


NEXT WINTER, to the economic gain from year-round construc- 
tion will be added the social gain of unemployment relief. Jobs 
are the only assurance against personal suffering, and a promise 
of a job next spring has no present cash value. Winter work will be 
provided by the PWA. Winter construction must be planned for 
by engineers and contractors everywhere. 
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Efficient 
Year 
‘Round 


Service 


and more economically, month in and month out, than 

Adams Motor Graders. They have ample power and 
traction to travel the soft roads of Spring, to scarify the hard, 
rough surfaces of mid-Summer, and an effective snow-plow 
makes them of real value during the winter months. 


ice will maintain your roads more effectively 


Exceptionally rigid design, all-welded and machine-fin- 
ished construction, and proper balance makes them unsur- 
passed for easy operation, smooth cutting, long life, and low 
upkeep . .. Powered by three sizes of McCormick-Deering 
tractors. Write today for descriptive catalog. 


The Adams Line also includes Lean- 


ADAMS 
LEW 


ing Wheel Graders, Elevating Graders, 
Bottom and 3-Way Dump Trailers, 
Road Maintainers, Retread Mixers and 





Pavers, Scrapers, Plows, etc. 


J.D. ADAMS COMPANY .- Indianapolis, Ind. 


MINNEAPOLIS KANSAS CITY OMAHA 
MEMPHIS ATLANTA SPOKANI 


ST. LOUIS DALLAS 
SAN FRANCISCO 











Above: Adams exclusive ‘‘non-twisting’’ frame 
design holds the blade rigidly to the ground for 
a smooth, steady cut—no wavy cuts, no blade 
chattering. 


Left: A really efficient snow plow which will 
enable Adams Motor Graders to play an effective 
part in keeping your highways open during the 
winter months. 





Adams Tandem ‘‘Four-Wheel’’ Drive recom- 
mended for earth road maintenance—furnishes 
more traction for ‘‘soft going.”’ 


















Adams power-operated controls make it a real 
pleasure to operate these machines. Little effort 
is required—more and better work is done. 


ADAMS MOTOR GRADERS 
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You'll find 2GAVEINS 


you need in this new Jenkins Catalog : 


Index Covers 
Over 400 


Different Valves 


WHEN YOU NEED valves look 
in the new Jenkins Catalog 
FIRST. You'll find what you want 
in its 264 pages. Full information 
is given on 400 different valves. 
Large valves and small valves. 
Valves of bronze, iron and steel. 
Valves in the common types 
and patterns. Unusual and special 
designs for out-of-the-ordinary 
services. Practically any need in 
valves for engineering, general 
industrial or plumbing and heat- 
ing use is covered by this book. 
It is a sure time-saver for any man 
who buys valves. 


This new Catalog will save a valve 
user’s money, too. Any valve se- 
lected from it can be relied upon 
to give longer service...to oper- 
ate with less attention. For every 
“Diamond” marked valve is made 
as good as Jenkins can make it. 
And Jenkins for more than a half 
century has specialized in the 
manufacture of fine valves. 


So certain are we that it will pay 
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THAN A CATALOG 
4 PAGE MANUAL 


Helps solve your problems about valves and valve layouts 





you to pick your valves from the 
Jenkins Catalog that we back 
your selection with— 


A FAIR OFFER—If you will put a 
Jenkins Valve to a service test on the worst 
place you can find, where you cannot keep 
other valves tight, and if it is not perfectly 
tight, or does not hold steam, oils, acids, 
water or other fluids, longer than any 
other valve, you may return it and your 
money will be refunded. 


JENKINS BROS., 80 White Street, New York, 
N.Y.; 510 Main Street, Bridgeport, Conn; 
524 Atlantic Avenue, Boston, Mass.; 133 No. 
Seventh St., Philadelphia, Pa.; 646 Washington 
Blvd., Chicago, Ill.; JENKINS BROS., Limited 
Montreal, Canada; London, England 


Jenkins Valves 


BRONZE — IRON — STEEL 
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The New Seventh Street Trafficway 
in Kansas City, Kansas 


New cutoff, Mo 59 








012345 
tte N New extension USEY 
Me, 59 Present US. 71») 
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Extensive improvement through heart of city provides a bypass 


volved of about $4,000,000 is under way 
in Kansas City, Kansas. Briefly, the 
intent of the program is to extend and 
improve Seventh St., and convert it into 
a bypass and shuttle route to serve the 
various state highways of Kansas and 
Missouri that enter Greater Kansas 
City (Kansas City, Kansas, and Kansas 
City, Mo.) from the north, west and 
south. The completed improvement will 
provide for the interchange of traffic on 
these routes without its entering the 
congested sections of Kansas City, Mo., 
and it will also facilitate traffic move- 
ment within Kansas City, Kansas. 

The work includes a number of en- 
gineering construction projects of con- 
siderable magnitude. Near the south 
end of the route (Fig. 1) the Kansas 
highway department is completing a 
new free bridge and viaduct over the 
Kansas River and the adjacent indus- 
trial district on the north bank, at a 
cost of $450,000. At the north end of 
the route, a $600,000 self-liquidating toll 
bridge is being built across the Missouri 
River. Within the city, Kansas City, 
Kansas, is widening and straightening 


around Kansas City, Mo., and includes bridges over both 3 
. . . . & 
the Kansas and Missouri Rivers as well as long viaducts over 3] 
: . eels 4 , age =| 
industrial districts—Bridge piers founded on steel H-piling S| 
Kea) 
By LaM } 
v otte Grover 4 7 : 

Office Bridge Engineer, State Highway Seventh St., and improving connecting 

Commission, Topeka, Kansas streets and boulevards, while the high- 

way departments of both Kansas and 
N IMPORTANT traffic relief Missouri are planning to build new % 
artery requiring a total expendi- roads and improve others to provide 3 | 
ture on the part of all agencies in- efficient approaches at either end of the 3] 
de} 


improvement. 

The Missouri River bridge project is 
particularly meritorious because at pres- 
ent there are only two highway cross- 
ings (within a few blocks of one an- 
other in Kansas City, Mo.) between 
Leavenworth, Kansas, and Independ- 
ence, Mo., a distance of more than 
50 miles by highway. Neither of the 
existing bridges is exclusively a high- 
way bridge, railroad traffic being car- 
ried on a lower deck. To serve the new 
bridge on the north, the state of Mis- 
souri now has under construction a 
cutoff for state highway 59 and is 
planning to construct an extension to 
US 69; from the junction of these two 
routes a new road will be built to the 
north end of the Missouri River bridge 
with an overpass on the Burlington 
Railroad tracks (Fig. 1). The exten- 
sion to route US 69 will also provide 
access to the bridge from US 71, the 
main north-south highway. From the 
south approach a cutoff is to be pro- 
vided by Kansas City, Kansas, leading 
directly to the packing-house industrial 
district near the mouth of the Kansas 
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Fig. 1—Seventh St. Trafficway, showing con- 
nections to state highways that now can 
bypass Kansas City, Mo. (shown east of 


state line). 
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River and as far as the stockyards dis- 
trict. 

In Kansas City, Kansas, the Seventh 
St. Trafficway is intersected by state 
highways 5 and 32 and US 40. State 
highway 10, on the south side of the 
Kansas River, enters the city on South- 
west Boulevard, which also provides ac- 
cess to the Seventh St. Trafficway 
for routes US 73 and US 50. When 
the Seventh St. Trafficway improve- 
ment is extended, as planned for the 
future, it will intersect US 50 and also 
provide a connection to US 71 on the 
south side of the city. Thus practically 
every major highway entering both 
Kansas Cities from the north, west or 
south will be served by the new im- 
provement. 

Kansas City, Kansas, has already ex- 
pended about $2,000,000 for widening, 
straightening and surfacing Seventh St. 
from Quindaro Boulevard south to Kan- 
sas Ave., for the construction of a 
viaduct over the Rock Island Railroad 
yards and industrial district just north 
of Kansas Ave. and for a part of the 
south approach to the Kansas River 
bridge. The latter includes a steel-rib 
deck arch structure to carry Shawnee 
Road over the Seventh St. Traffic- 
way where the latter is in deep cut. 
Work which the city now has under 
way to complete this south approach will 
cost about $50,000. It is estimated that 
an expenditure of $75,000 will be neces- 
sary to improve Seventh St. from Kan- 
sas Ave. to Cheyenne Ave. at the north 
end of the approach to the Kansas 
River bridge, including the opening of 
an entirely new right-of-way for one 
block through Shawnee Park. Also, in 
order to complete the improvement as 
far as Southwest Boulevard, a $300,000 
viaduct is to be constructed a short dis- 
tance south of the mouth of the cut 
under the Shawnee Road overpass. This 
viaduct will carry traffic over the M.K. 
& T. and Frisco railroad tracks and 
Turkey Creek in the Rosedale indus- 
trial district. The plans which have 
been prepared provide for a structure of 
1,574-ft. total length, consisting of a 
series of steel deck-girder spans, with 
concrete retaining-wall sections at either 
end. The longest span is 113 ft., lo- 
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cated over Turkey Creek. A 40-ft. 
roadway and one 5-ft. sidewalk are to 
be provided. 

In the following summary the vari- 
ous parts of the general improvement 
are tabulated, with their approximate 
costs: 


Completed 

Straightening, widening and sur- 

facing Seventh St. from Quin- 

daro to Kansas Ave., including 

Rock Island viaduct, and part 

of south approach to the Kan- 
sas River bridge ............ $2,000,000 
Total completed work ..... $2,000,000 


Under Contract 
Kansas River bridge and viaduct $ 4&0,000 
South approach to Kansas River 
SOURS sx baactmc wn eee ee rey ss 50,000 
Missouri River bridge ......... 600,000 


Total under contract ...... $1,100,000 


Proposed for Immediate Construction 
Missouri approaches to the Mis- 

souri River bridge including 

viaduct over Burlington Rail- 

DORE Sis pale oo re ee $ 225,000 
Kansas approaches to the Mis- 

souri River bridge and connec- 


tion to city improvement..... 200,000 
City street improvement from 
Kansas Avenue to Cheyenne 
POE Seis eek 8c Pk te 75,000 
Turkey Creek, M.K.&T. & Frisco 
WO a ee ha oes Rie Os Oks 300,009 
Total for immediate con- 
GEFGOOR = 5 ns oo wise cre oe he 800,000 
Grand: Rtas. 6Ss8 id se sewus 33,900,000 


The total length of the improvement 
from the Missouri River to route US 
50 is about 84 miles. It is evident that, 
when completed, it will be of great value 
to intra-city traffic, since it provides a 
through-street across the entire city 
from the Fairfax industrial district on 
the north, down through the Quindaro 
Boulevard business district, through the 
main business district in the vicinity of 
Minnesota Ave., through the Central 
Ave. and Kansas Ave. business dis- 
tricts, through the Armourdale indus- 
trial district on the north side of the 
Kansas River and through the Turkey 
Creek or Rosedale industrial and busi- 
ness district located between the high 
south bank of the river and Southwest 


Fig. 2. Missouri River bridge is a through 
cantilever structure. It is the only ex- 
clusively highway bridge between Leaven- 
worth, Kansas, and Independence, Mo., a 
distance of 50 miles. The Hannibal Bridge 
and the Armour-Swift-Burlington or Free 
Bridge, near by in Kansas City, Mo., are 
combined railway and highway structures. 


Boulevard. Across Southwest Bo: 
vard, it will connect with the city bo: 
vard system, serving the residence | 
trict of Rosedale and the out, 
suburban districts to the south. A \ 
abrupt rise in the ground along. . 
south side of Southwest Boulev. | 
throughout a great part of its len } 
through Rosedale has always presen | 
a serious barrier to the construction 
direct traffic routes from the south. 


Missouri River Bridge 


The Missouri River Bridge is be: 
financed by loans from the Reconstr: 
tion Finance Corporation secured 
revenue bonds issued by the Regio: | 
Bridge Co. of Kansas City. The ri 
crossing consists of a three-s; 
through-type cantilever with a 474 
central opening (176-ft. suspended sp: 
and 149-ft. cantilever arms) and 417-): 
anchor arms flanked by 301-ft. sin 
through-truss spans (Fig. 2). The a; 
proaches consist of deck-truss and deck- 
girder spans. The width of roadway) 
will be 20 ft. In the main span the su 
pended portion is 176 ft. long. Ti: 
trusses are 68 ft. deep over the main 
piers, 45 ft. at the end of the anchor 
arms and 32 ft. at the center of the su- 
pended span. 

The construction of the piers of th 
main river crossing has been starte«| 
These piers are to be carried to rock 
and conventional-type pneumatic cais 
sons and floating equipment are being 
used. Drawings show rock at about 
100 ft. below low-water level. The 
bridge provides a 55-ft. shipping clear 
ance, 

The floor system consists of 33-in 
floor beams and six lines of 24- to 28 
in. wide-flanged stringers on top ot! 
which 10-in. cross-beams are placed to 
support the floor slab, which is 4} in 
thick and weighs only 634 Ib. per sq.it. 


A welded mat of bars is utilized for the 


top negative reinforcing and small split 
I-beams or T’s for the bottom tensile 
reinforcing. 


Kansas River Bridge 


The first of the major connecting 
links of the improvement to be com 
pleted is the bridge over the Kansas 


aaa = a+ - - +--+ ~-~-~—-~~- Level, crown of roadway = Elevation 799. 92———— 


| NYY 
| Z\IN 








Bridge and tas 
‘Sym-about C.L.-------- : 


WANA ZN 


estprtTyiyits PRPEEREEE F F RE F een 
ee v 4 
il sivaihaliiiaiicctiida HW.E/740.1'|\ Missour: River | =  SStae 
w , River silt i‘ = Ht = % > 
/ : ‘ Harbor? 
, wertor Sand 1. W. El. 726 | line 
fine rae grave! 
md 
#74 | 
4 Whe 80/9 te 8/7 ore 82"6e-— - — -~- 50/*8$".~ -—->4e -—- - ----- #646$" ~~ -~---->e-- -- - ----- 447! ~-- -—---~+- 
— 286"-11"---~- BHC - - | - ene 3 os a i ng 5 2 es + 2 QE. = o> ee 5s 
Qa Ke mee ee Oe ae we ae oes 


' 





ney 








October 19,1933— Engineering News-Record 





















461 

CRON RP -1,923 %e grade for & of length 

—--—-~+1.923 Togradde rere en ae re Siete as? ~4. 68% grade for rernainader 

s « je 858-7 vertical curve_ 
£ 3g > at crown of roadway Harbor 
2 ne i 96° 6°cantilever arm 22°.) ne Viaduct curved in plan 
=< = \1000'rad. length 3/8” ™| 
SAV NANANANYNART 7 TYATIT?T)TT TT 
| Ce line El. 71k pet tt ll =. 
‘ fe! a a? 6 a  @6€=6hRhhLUCO CS ae an 8 3 column concrete bents aa 
| ' 4,2" »i* 1,121 of concrete viaduct and! 3/5' of retaining wall to Cheyenne Ave 
f S---—334'-------- 273*l§ ----- rea 
+ 1A6-79 —*: ronmisesdbabebs atemuhcs 4 a a a seals as iaptabedaee asap thanepentaben quanta —_ 2502-97 siiin-akain lak Gece sated >| 
652 10§-" ™ Ext L.W.1916 El. 723.5 aiaials 
evation 
78" TI ¢ 
Na i alt iene dining *_--~---—-- - ~~ -~ 7 
~------ 757 g2 5 20 -- a - Pt - 20 
| ieee set oe ie oe 
| — Roe Ape 41h Gis fillet welds | & \_ oe mill to bear... o 12 
see eile leet | 









ate 

I ‘ : Bae 8x3 mill to bear’ ¥:28"WE 97/4, 

} .xI"pl pee — 28 . 

i § fillet ‘weld . RAL 10's x20°9' pl top and t 

; to web of iW bottom § fillet weld 

i 33° WF 

i 2 

t s 
wh : 
33 Six 
aq | Detail 3 
Alw 1 of 

es \ rc ‘ 

. AM 
yy ' A A hf 

We 










- ' + 
3 ' A 
E * 
FE g © 
a E 
' 
f 2 
s > 
3 
: 108 piles 2' above top of trermie course 
i 18 piles 22'above top of trermie course 
E Half Elevation 
; ® 
FE 2 
Be ; he 
5 ' + 
4 : 
F x ~ , 
E | AS 
i ‘ 2” 
l2"Hx65/b 
Ee a) 
F ~~ Pile Details 


Half Plan 
Foundation Details (Piers 6 and 7 ) 


Fig. 3. Elevation and details of new Kansas 
River bridge. Its long north approach of 
concrete girder spans crosses the Armourdale 
yards of the Kansas City Southern and 
i Kansas City Terminal Railways. An im- 
portant feature of its design is the use of 
steel H-piling under the river piers. 


River with its long north approach via- 
duct in the Armourdale industrial dis- 
trict and its short south approach which 
passes over the main-line tracks of the 
3 Santa Fe Railroad and Metropolitan 
é Ave. which lie between the high and low 
: banks of the river. Metropolitarr Ave., 
which now provides access to the old 
Fifth St. Bridge that is to be re- 
moved, will be relocated so as to serve 
traffic from Argentine bound for the 
new bridge. As shown in Fig. 3, the 
river crossing consists of a three-span 
Warren-type steel deck-truss cantilever 
group, a layout largely determined by 
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the horizontal and vertical clearance re- 
quirements of the War Department and 
by the stipulations of the board of di- 
rectors of a local drainage district. The 
main span, including 99-ft. cantilever 
arms and a 1364-ft. suspended span, has 
a length of 334 ft. Anchor arms are 
2724 ft. long and heavy enough to pre- 
vent uplift or negative reaction at their 
outer ends. The structure is fully 
riveted throughout. The south viaduct 
approach, about 186 ft. long, consists of 
simple, reinforced-concrete deck-girder 
spans. The north viaduct approach, 
1,436 ft. long, includes a series of simple 
reinforced-concrete deck-girder spans 
of varying length and degree of skew 


because of existing and future railroad 
tracks and driveways. A 40-ft. clear 
roadway and one 5-ft. sidewalk are pro- 
vided throughout the length of the struc- 
ture, with no provision for access to 
either except at the extreme ends. The 
total length of the structure is 2,500 ft. 

Bids for the Kansas River bridge 
project were received on Nov. 28. 1932, 
as a part of the emergency federal-aid 


Fig. 4. In erecting the Kansas River bridge, 
steel was received on a Santa Fe siding at 
the south end, lifted to the deck by a 
locomotive crane and trucked out to the 
erecting derrick. View shows start of 


suspended span. 
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highway construction program of 1932. 
The completion date was set for June 
30, 1933, to conform to the requirements 
of the Emergency Relief Act. When 
the extension of time was granted by 
Congress for all emergency federal aid 
projects, the completion date was ad- 
vanced. 


Design features, Kansas River Bridge 


The structure is designed for a stand- 
ard H-20 loading, using a basic struc- 
tural-steel stress of 18,000 Ib. per sq.in. 
and increasing the size of members, 
where necessary, to provide for a 100 
per cent increase in gross live load with- 
out exceeding a basic stress of 24,000 Ib. 
per sq.in, Such an increase in concen- 
trated wheel and axle loads was not as- 
sumed, however, for the design of the 
floor slab and its immediate supports. 
Allowable working stresses for silicon 
steel are 40 per cent greater than those 
stated above for carbon steel. The floor 
system is of carbon steel, while silicon 
steel is used for most of the truss mem- 
bers. Copper-bearing steel is used for 
the roadway floor-expansion devices be- 
cause of the difficulty of keeping them 
well painted. 

The shape and depth of trusses which 
were adopted to provide the required 
underclearance without involving steep 
approach grades or departure from 


Fig. 5. In erecting north half of Kansas 
River bridge, two erecting derricks were 
used. View also shows north approach of 
concrete girder spans under construction. 
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deck-type construction, resulted in short 
stiff truss members and comparatively 
high deflections. Consequently, the 
secondary stresses are quite high since 
all joints are riveted. In view of the 
inherently self-limiting character of 
such localized secondary stresses and 
their effect upon sections of the type 
used, it was not considered that the 
effective strength of the members 
would be materially reduced by the sec- 
ondary stresses. However, some reduc- 
tion in the nominal high stresses was 
probably effected by delaying the rivet- 
ing of the field jdints at the point L,, 
until the anchor arm had been swung, 
thus permitting a slight rotation of the 
joint which would relieve a portion of 
the dead-load secondaries of the mem- 
bers, in which they were computed to 
be of the greatest magnitude. 

The floor of the main spans consists 
of a 7-in. reinforced-concrete slab sup- 
ported on 10-in. 21-Ilb. wide-flanged 
cross-joists, which in turn rest on the 
top flanges of the stringers that span 
between the panel-point floor beams. 
The cross-joists are curved to the crown 
of the roadway. This floor system was 
adopted to provide the minimum dead- 
load weight consistent with general 
economy; a 4,000-lb. concrete was also 
used for the floor slab to assist in weight 
reduction. 

The roadway is divided into four 
lanes, the outer lanes 104 ft. wide, the 
inner lanes 94 ft., upon the theory that 
slow-moving, wider vehicles will use the 
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outside lanes and also because obser 
tion has shown that traffic has 
tendency to hold away from the cu: 

A typical cross-section of the ro 
way is shown in Fig. 3. Studies by 
state highway commission indicated t 
the combination of double curb and c 
crete rail would provide greater stren: 
and safety at a smaller cost than co: 
be provided by the use of a hand: 
constructed on a single curb 10 
high. The offset between the top « 
bottom curbs is sufficient to clear | 
caps of vehicles, and the total offset 
the nearest face of the handrail provi: 
ample clearance for the overhang of 
ordinary vehicles when their ins 
wheels are against the lower cw 
Should a wheel climb the curb, the a: 
of the vehicle would ground itself on 1 
top of the curb. 

The design permitted the use of sho 
welding in several details. For t! 
fingered floor-expansion devices, it w 
used with good results, although ca: 
had to be exercised to prevent distortio: 
from the welding heat. Welding w: 
also used to attach coverplates ani! 
stiffeners to the wide-flange floor beam 


Foundations 


Because the bridge is located near t! 
mouth of the Kansas River, deep scou 
i improbable and it was deemed wm 
necessary to carry the foundations 0! 
the main piers to shale or rock. How 
ever, in order to insure penetration 0! 
the foundation piling to shale or rock 
without damage in driving, 12-in., 65-1) 
steel H-piling was adopted. These pil: 
are carried well up into the footings 
shafts and webs of the piers. The deep 
est penetration necessary to enter the 
shale was at the two north piers; her 
the required penetration was 53 ft. be 
low the elevation of the bottom of the 
seal course, and the piling ordered for 
the southernmost of these two piers wa- 
specified to be 81 ft. long. All stec! 
piles were provided with web-reinforc- 
ing angles at the tips. 

The maximum design load for the 
steel H-piling is 35 tons each when 
longitudinal and lateral forces are con- 
sidered as acting separately and in con 
junction with direct vertical loads. De 
sign loads exceed 50 tons when the 
longitudinal and lateral forces are con- 
sidered to be acting at the same time 
The maximum design load for the tim 
ber foundation piling of the viaduct 
spans was 22 tons. 

The design of the concrete viaduct 
spans involved no unusual features, al- 
though the construction was complicated 
because of the varying span lengths an 
degrees of skew. At two points where 
tower’ spans were needed but could not 
be used because of railroad clearances, 
abutment piers were provided. Some 
of the viaduct spans are provided with 
convex-concave bearing plates to avoi« 


Fig. 6. Steel H-piling driven to support the 
main bridge piers were kept in alignment 
by means of guide frames. 
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Fig. 7. North approach consists of 3-column 
concrete bents and concrete girders. 


the concentration of bearing that is 
found in flat plates to accompany the de- 
flection of the girders. The convex- 
concave contact surfaces are separated 
by a layer of sheet asbestos to provide 
free movement. The flat contact sur- 
faces between sliding expansion bearing 
plates are in all cases separated by a 
cold-rolled phosphor bronze plate set in 
the bottom structural-steel plate. 


Construction, Kansas River Bridge 


Three elements of the construction 
procedure on the Kansas River bridge 
varied somewhat from common prac- 
tices. Steel erection, for example, in- 
stead of proceeding from both ends 
toward the center, as is usual for canti- 
lever bridges, was carried out from one 
end. Second, driving of steel H-piles 
is a comparatively new practice for 
foundations of a bridge of this type. 
Third, a simple and effective forming 
system was used for the concrete deck 
of the bridge. 

The steel erection plan used resulted 
from a failure to complete piers 5 and 8 
on schedule time, these being the piers 
under the ends of the anchor arms. Steel 
erection was started at pier 6 in the 
center of the river. A traveler was run 
out on the falsework, which had been 
driven prior to the construction of pier 
6, and, in returning from pier 6 to pier 
5, it erected the trusses of the south 
anchor arm. Steel erection reached pier 
5 shortly after its completion. The 


Fig. 8. Forms used for floor concrete on 

the Kansas River bridge consisted of metal 

sheets laid on a timber plank-and-joint 

system wedged up from the flanges of the 
floor beams. 


traveler was then raised to deck level 
and moved north from pier 5 to pier 6, 
placing the floor steel. The south canti- 
lever arm was erected next, after which 
the south anchor arm was swung, and 
the falsework piling under it trans- 
ferred to support the suspended span 
and the north cantilever arm. Erection 
of these portions then proceeded, with 
steel supplied from the south end of the 
bridge where a locomotive crane trans- 
ferred it from railroad cars to narrow- 
gage flat cars operating on the bridge 
deck. A double bent of falsework, well 
braced, was driven to support the north 
end of the suspended span so that this 
span could be swung before riveting the 
compression chords and also so that the 
falsework under it could be entirely re- 
moved in case of high water. Two 
travelers were used in erecting the north 
cantilever arm as well as the north 


anchor arm which followed it. The 
north traveler received the bottom 
chords from the south rig and _ placed 


them. The south rig followed up with 
the erection of the remainder of the 
steel. No serious difficulty was experi- 
enced in using this erection procedure, 
although the field splices had been ar- 
ranged for entering the joints in the 
opposite direction. This resulted in 
a slight amount of inconvenience. 

Steel H-piling was used under piers 
6, 7 and 8. It ranged in length from 37 
to 81 ft. and was driven to a firm bear- 
ing on a coarse compacted gravel imme- 
diately above a shale layer, or to the 
shale when the gravel was not encoun- 
tered. Guide frames were used to assist 
in driving, but for the shorter piles that 
did not extend up into the shafts of the 
piers the frames had to be removed for 
the last few feet of driving. No diff- 
culty was experienced in driving. For 
pier 6, requiring short piling, it was 
deemed advisable to penetrate the gravel 
and secure a bearing on the shale. Care 
was necessary to stop the driving as 
soon as the pile reached the shale so 
as to avoid injuring the pile with the 
No. 0 single-acting hammer used. For 
the other piers a No. 1 single-acting 
hammer was used, and it was considered 
that the pile was well seated when it 
drove only 1 in. under 25 blows. Ex- 
periments showed that the reinforcing 
angles on the pointed tips of the piles 
did not greatly increase the resistance to 
driving. 

A rather unusual experience was en- 
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countered in driving the steel piles, 
namely the sinking of the bottom of the 
excavation from 6 in. to 2 it. The mate 
rials penetrated were mud, sand and 
gravel. 

A very simple form arrangement was 
used to support the concrete floor slab, 
as shown in Fig. 8. The forms are com- 
posed of Ix4-in. lagging with wide 
joints tacked to a flexible metal facing 
that is overlapped at one of the joints 
between the lagging midway between 
the steel cross-joists of the floor system 
This lagging is supported on 2x6-in. 
form joists at 2-it. centers, the ends of 
which are blocked up and wedged in 
place between the flanges of the steel 
cross-joists. An important advantage 
of such form design is that it can be 
placed and removed very rapidly. The 
forms are a product of the Flexible 
Form Co., Kansas City, Mo., which 
holds patent rights for the metal-covered 
lagging feature. 


Personnel 
Plans were prepared for the Kansas 
River bridge by Sverdrup & Parcel, 
consulting engineers, St. Louis, who 


were employed by the city to make pre- 
liminary investigations before the proj- 
ect was adopted by the state highway 
commission. The structure was de- 
signed to conform to the provisions and 
standard practices of the state depart 
ment of bridge design, which is under 
the direct supervision of the writer and 
under the general direction of O. J. 
Eidmann, engineer of design. This de- 
partment was actively associated in de- 
termining and working out the features 
of the design. The construction of the 
project is being executed by the Kansas 
City Bridge Co., H. P. Treadway, presi- 
dent: O. A. Zimmerman, chief engineer, 
and J. P. Coughlan, superintendent. The 
structural steel was fabricated by the 
Kansas City Structural Steel Co., H. A 
Fitch, president, and A. M. Myers, chiei 
engineer. The construction is under the 
supervision of the state highway com- 
mission, W. V. Buck, state highway en- 
gineer; H. D. Barnes, engineer of con- 
struction; H. O. Reed, resident engineer. 

The city street construction involved 
is under the direction of H. F. Schaible, 
commissioner of streets, and C. E. 
Peterson, city engineer. 

Plans for the Missouri River bridge 
were prepared by Sverdrup & Parcel, 
who have also prepared plans for the 
Turkey Creek Viaduct. Supervision of 
the construction of the Missouri River 
bridge for the Regional Bridge Co. is 
being furnished by the consulting engi 
neers, H. F. Duckworth, resident engi- 
neer. The bridge is being constructed 
by the Kansas City Bridge Co., I. E. 
Hayes, superintendent. Williard Brei- 
denthal is president of the Regional 
Bridge Co. 

The construction of the approaches 
within the state of Missouri is under the 
general direction of T. H. Cutler, state 
highway engineer. 
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Bay Bridge Progress 
at San Francisco 


Foundation work actively under way as preliminary opera- 
tions are concluded—Working platforms ready at several 
pier sites—First caisson landed and shore pier above water 
line—San Francisco anchorage site ready for concrete 


HE FOUR major substructure 

contracts on the San Francisco- 

Oakland Bridge, representing $14,- 
300,000 of work, have all been advanced 
from the preliminary to the active con- 
struction stage during the five months 
since they were awarded. Along the 4 
miles between the San Francisco anchor- 
age and the last pier on the Oakland 
approach about 1,400 men are at work, 
with the number steadily increasing as 
new phases of the work open. Organi- 
zation of equipment and material has 
been about completed; large working 
platforms for several of the deep channel 
piers in the bay have been erected ; sheet- 
piling work for the shallow piers on the 
Oakland side is under way; one caisson 
has been landed on mud in 40 ft. of 
water; an extension fleet of concrete- 
mixer barges has been placed in opera- 
tion; driving of the island tunnel has 
started, and the San Francisco anchor- 
age has been excavated. The details of 
foundation design and_ construction 
must wait more advanced stages of the 
work. This review outlines, in general, 


the present status of this gigantic bridge 
project. 

The bridge, with its total length of 
about 7 miles, will provide the long-pro- 
jected direct crossing between San Fran- 
cisco and the East .Bay communities. 
The structure will be a publicly owned 
toll bridge built by the California State 
Toll Bridge Authority and will provide 
double-deck facilities, including six lanes 
for vehicular traffic on the upper deck 
and two interurban tracks and three 
heavy trucking lanes on the lower. For 
the general features of the project and 
its history, see ENR, Oct. 20, 1932, 
p. 457. 


San Francisco anchorage 


The most westerly unit of the project 
is the San Francisco anchorage for the 
cables supporting the 2,310-ft. suspen- 
sion span which extends to the common 


Placing the first concrete at pier No. 2 

under 90 ft. of water Sept. 10 (left) in 

52x122-ft. cofferdam. Three weeks later 

(right) concreting in the dry at about 
water level. 


anchorage in the center of the we 

channel, from which point a second su 

pension span of the same length reach: 

Yerba Buena Island. Excavation { 

the west anchorage has been complete: 
The work was carried on with powe 

shovels and trucks, involving the r 

moval of about 50,000 cu.yd. of eart 
and rock. Excavation was carried dow 

5 ft. below the elevation of the origin: 

plans to reach solid-rock foundatio: 
Work was carried on in the dry, and n 
shoring has been required, although 
minor slides occurred. 

In this excavation about 35,000 yd 
of concrete will be placed as the erectio: 
block, to be followed by about 37,000) 
cu.yd. of concrete to complete the an 
chorage. The concreting plant has been 
completed, and concreting operations 
should be started Oct. 10. Steel in th: 
anchorage amounts to 1,350 tons. 

This contract of $1,036,000, which 
also includes some approach viaduct, is 
held by the Healy-Tibbetts Construction 
Co., San Francisco, of which C. T. 
Morton is chief engineer and A. Coch- 
rane general superintendent. N. W. 
Reese is resident engineer. 


West channel piers 


The substructures for the west chan- 
nel crossing between San Francisco and 
Yerba Buena Island include the four 
tower piers and the comman central an- 
chorage. The first tower (pier No. 2) 
is located 1,160 ft. from the anchorage 
on the San Francisco pier-head line and 
required alterations to the existing 
wharf and transit shed as a preliminary. 
After providing a working platform on 
temporary piling at the site, the con- 
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tractor floated into position a treated 
timber frame and drove steel sheetpiling 
to form the 52x122-ft. cofferdam. With 
the aid of divers and jetting equipment, 
the clay overburden was next dredged 
out to rock foundation. Depth to rock 
averages about 90 ft. Two steel stiff- 
leg derricks with 120-ft. booms erected 
on the working platform handle the ex- 
cavation and the concrete. 

Concrete was placed under water in 
4-yd. bottom-dump buckets in a continu- 
ous pour up to within about 10 ft. of the 
surface. The cofferdam was _ then 
pumped out, and the last 10 ft. to water 
line was placed in the dry. After sev- 
eral lifts had extended the concrete to 
about El. 10, the sheetpiling was pulled 
and the pier will now be completed to 
its top at El. 40. Total concrete in this 
pier will about 21,000 cu.yd. 

Work in the channel has been concen- 
trated on preparations for the start on 
the central anchorage, 92x197 ft. in sec- 
tion at the base, which will extend ver- 
tically from El. 180 to El. 300. The 
caisson for this anchorage will be sunk 
to rock by open dredging. Water depth 
at the site is about 70 ft., and the tidal 
velocity exceeds 34 m.p.h. The combi- 
nation of water depth, tidal current and 
size of the caisson presents an outstand- 
ing foundation problem. 

Preliminary work at the site has in- 
volved the building of working plat- 
orms or docks on piles, including special 
supporting cylinders for the four stiff- 
leg derricks to be used for dredging and 
concrete placing. Each of the two 
docks, 40x180 ft. in plan, rests on four- 
pile bents at 18-ft. spacing. The piles 
vary from 120 to 130 ft. long and were 
driven about 40 ft. into the mud bottom. 
They are connected at the top (El. 16) 
with heavy timber framing, and diag- 
onals extend to a second set of bracing 
timbers at the water line. The deck 
consists of a 3-in. timber planking laid 
on the diagonal, with a second 2-in. tim- 
ber topping laid on the opposite diagonal 
to provide the lateral stiffness required 
by the force of the tide. 

Within the working dock area are the 
special foundations for the four derricks. 
These consist of 8-ft. steel cylinders, 
three per derrick, driven into the mud 
and dredged out. After seven timber 
piles were driven inside each cylinder, 
it was filled with concrete to the top at 
El. 25, which is the derrick base level. 
Timber struts, 24x24 in. in section, and 
cable ties brace these cylinders together 
into a foundation unit. The working 
docks will not be connected to the 
caisson. 

Concrete anchors weighing about 20 
tons each will hold the caissons at the 
central anchorage (pier No. 4) and 
piers 3, 5 and 6 in position during sink- 
ing. These anchors are equipped with 
pipe outlets along the lower edge and 
were successfully jetted into the mud 
until their tops are about 4 ft. below mud 
line. Twenty-six of these anchors have 
been sunk to hold the central anchorage 





Working docks at the central anchorage 


(pier No. 4) under construction. The four 
large stiff-leg derricks are the installation 
for excavating and concreting, in sinking 
the 92x197-ft. caisson. The two barge- 
mounted whirler derricks are erecting the 
permanent construction equipment. 


caisson. Cables from the anchors will 
pass through the platforms to the 
caisson. 


In general, the preliminary work at 
pier 3 is the same as at the central an- 
chorage except that the working plat- 
forms will be smaller, 41x78 ft. in plan, 
and only two derricks will be provided. 
At this location and at the central an- 
chorage heavy timber fenders will be 
used to close the open ends between the 
working docks after the caisson is in 
position, to prevent damage from 
ramming. 

At the sites of piers 5 and 6 the water 
depths are greater, which precludes the 
use of working platforms. At these 
sites the caissons will be floated into posi- 
tion and held by anchors, and work will 
be carried on entirely from floating 
equipment. Sixteen anchors will be 
used at pier 5, and 26 at pier 6, where 
the water depth is 105 ft. and the tide 
exceptionally swift. The caissons will 
be inclosed in heavy timber floating 
fenders, also held by anchors. 

Contract for the west channel founda- 
tion work is held by the Trans-Bay Con- 
struction Co., a grouping of the Pacific 
Bridge Co., General Construction Co., 
Morrison-Knudsen, J. F. Shea Co. and 
McDonald & Kahn. Charles F. Swig- 
ert, of the Pacific Bridge Co., is presi- 
dent; Ben H. Cook is general superin- 
tendent; and C. P. Dunn is chief 
engineer. The contract price for this 
foundation work is $6,957,100. I. O. 
Jahlistrom is resident engineer. 


Island crossing 


Construction work on the island con- 
sists of providing a cable anchorage for 
the easterly suspension span, driving 
and lining a 500-ft. length of tunnel with 
a cross-section 60x80 ft., and building 
several small foundations for approach 
viaduct. Preliminary work required the 


building of roads to the various working 





points. The contractor has completed a 
materials dock on the west side of the 
island and built a large chute for deliver- 
ing the rock excavated from the anchor- 
age site and the tunnel to barges for 
removal to deep water. These prelimi- 
nary operations have now advanced to 
the point where actual excavation of the 
anchorage site and portal cut for the 
tunnel have started. 

This contract is held by the Clinton 
Construction Co., San Francisco, at a 
bid figure of $1,821,292. W. B. Brinker 
is president, and A. Peterson is con- 
struction superintendent. H. Carter is 
resident engineer. 


East channel work 


The main feature of the east channel 
section of the bridge is a 1,400-ft. canti- 
lever span over the navigation channel, 
with 510-ft. anchor arms. There follow 
to the east five 509-ft. through-truss 
spans and fourteen 291-ft. deck-truss 
spans to the beginning of the approach 
fill. Substructure work for this section 
can be divided into the seventeen pile 
foundations in sheetpile cofferdams for 
the easterly spans, and the caisson work 
for the three main foundations under the 
cantilever span near the island. 

The contractor is making rapid prog- 
ress on the driving of the cofferdams at 
the east end. Equipment and materials 
will be provided for building four of 
these piers simultaneously, and, as com- 
pleted, the sheetpiling will be reclaimed 
and used successively for the following 
piers working toward the island. Con- 
struction operations will follow the usual 
procedure: (1) driving a steel sheetpile 
cofferdam ; (2) dredging to the required 
depth; (3) driving timber bearing piles ; 
(4) placing concrete seal; and (5) un- 
watering and finishing the pier in the 
dry. The interesting feature of this 
foundation program is the use of a steel 
I-beam fastened directly to every fourth 
sheetpile to act as a vertical stiffening 
unit, eliminating the necessity for in- 
terior timber cribbing reaching all the 
way to the bottom. The lower end of 
the sheetpiling and I-beams will be held 
in the mud, and the upper end will rest 





MATS 


niente sete 


mRNA 


466 


against a timber frame, leaving the main 
section of the cofferdam clear for exca- 
vation, piledriving and concrete work. 
Details of this cofferdam design will be 
described when the work has advanced 
further. 

Caisson foundations are required for 
three piers in this section of the work. 
At pier No. E-5, the third pier east of 
the island, working platforms have been 
built and two stiff-leg steel derricks pro- 
vided to handle excavation and concrete. 
The 60x120-ft. steel cutting edge of this 
caisson was the first on the entire proj- 
ect to be moved into position. It is held 
by guide piles and I-beams from which 
wedges are used to maintain exact posi- 
tion during sinking. Concreting has 
been in progress for several weeks, and 
the caisson has been grounded on the 
mud bottom in 40 ft. of water. Follow- 
ing one or two more 5-ft. lifts of con- 
crete, the false bottoms of the dredging 
wells will be removed and the usual 
dredging-and-concreting cycle started. 
The estimated depth to required founda- 
tion is 160 ft. 

The next pier toward the island will 
be practically a duplicate construction 
operation, and already the working plat- 
forms for the derricks have been com- 
pleted. Subsequently, the equipment 
from these two piers will be re-used for 
the sinking of the main cantilever pier 
caisson, which will go to a total depth 
of about 235 ft. The pier nearest the 
island will be built inside a cofferdam 
and will be founded on rock at a com- 
paratively shallow depth. 


Contractors and engineers 


Contract for the substructure in the 
east channel is held by Bridge Builders, 
Inc., a group of contracting firms in- 
cluding Raymond Concrete Pile Co., 
Missouri Valley Bridge & Iron Works, 
Utah Construction Co., Dravo Contract- 
ing Co. and Bechtel-Kaiser-Warren Co. 
Henry J. Kaiser is president of this or- 
ganization, M. M. Upson vice-president, 
E. H. Connor managing engineer, and 
C. B. Jansen superintendent of construc- 
tion. The contract figure is $4,495,854. 
V. A. Endersby is resident engineer on 
the project. 


Additional features 


One of the interesting sidelights of the 
construction program is the providing 
of electric power to all points of the 
project, particularly the pier sites on the 
bay. The Pacific Gas and Electric Co. 
has laid a 12,000-volt submarine power 
cable along the line of the bridge, with 
taps adjacent to the pier locations. At 
the big piers separate transformer banks 
on the working docks provide power for 
the derricks and other equipment, includ- 
ing the concrete-mixer barges when they 
tie up at the pier. For the smaller 
foundation units transformer banks are 
provided on separate pile structures for 
two adjacent piers. The cost of this 
18,000-ft. cable installation and facilities 
is about $60,000, and it is estimated that 
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the electric energy consumption during 
the construction peridd will exceed 
11,000,000 kw.-hr. 

Concrete for all foundation work ex- 
cept the San Francisco anchorage will 
be furnished to the various contractors 
by the Henry J. Kaiser Co. through a 
central batching plant at the Oakland 
harbor and a fleet of mixer barges. The 
batched aggregate and the bulk cement 
is transported by these barges to the 
site, where it is mixed on the barge 
and delivered by conveyor belts to the 
buckets handled by derricks. This 
equipment is now in use, and a subse- 
quent description will outline its im- 
portant features. 

Plans for comprehensive rearrange- 
ment of traffic facilities on both sides of 
the bay have been studied in detail and 
are being definitely formulated. In the 
East Bay the program of new boule- 
vards and’ widened streets has been 


completed. No definite plans have bee: 
announced for the change in the inter 
urban system, which is now handled by, 
two companies with individual ferr) 
systems. In San Francisco the pro 
gram will require provision for th: 
interurban terminal and vehicular out 
lets. Street-widening projects and son: 
changes in existing boulevards are nov 
awaiting financing. 
Organization 

The San Francisco-Oakland Bridg: 
is being constructed by the California 
Toll Bridge Authority under the gen- 
eral direction of Earl L. Kelly, director 
of public works. C. H. Purcell is chief 
engineer, C. E. Andrew is bridge engi- 
néer, and Glenn B. Woodruff is engi- 
neer of design. The. consulting board 
consists of Ralph Modjeski, chairman 
Moran & Proctor; L. S. Moisseiff: 
Charles Derleth, Jr., and H. J. Burnnier. 


Stream-Pollution Survey 
Completed in Cook County 


ECENTLY a two-year pollution 

survey of 700 miles of streams in 
Cook County, IIl., has been completed, 
one of the most extensive of its kind in 
the country. The survey was carried 
out by the state board of health, with a 
view to making the natural waters of 
the area more available for watering 
stock and more suitable for recreation, 
since 75 per cent of the streams border 
on forest-preserve lands. At present, 
fish cannot live in the streams and the 
water cannot be used safely for bathing 
or for domestic stock. The survey in- 
cluded Salt Creek and the Calumet, Des 
Plaines and North Branch of the Chi- 
cago River and tributaries. It was 
made at the request of the Cook County 
stream advisory committee, a group ap- 
pointed by the county and forest pre- 
serve commissioners. 

The highly polluted character of the 
stream now is suggested by the fact that 
953 sewer outlets from municipalities, 
institutions and private dwellings were 
found to be discharging untreated sew- 
age into the streams. In addition to 
this, there are 2,498 drainage outlets for 
stormwater that empty into the streams. 
At some points the streams have been 
used for dumping grounds. This was 
indicated by an abundance of rubbish 
which contained thousands of milk 
bottles, empty cans and similar débris. 
The effect of the pollution on aquatic 
life was shown by an abundance of dead 
fish found at different points in the 
water. 

The reperts, which carry detailed 
records of all sources of pollution and 
are profusely illustrated with maps and 
pictures, offer specific recommendations 
for the abatement of pollution and for 
preserving sanitation in the future. 


Recommendations for the North 
Branch (typical of these reports), were 
based upon the conclusion that any sew- 
age to be discharged into the stream 
shall be so purified that it will be clear, 
contain sufficient dissolved oxygen and 
have such a low biochemical oxygen de- 
mand, that it will be non-putrescible 
without dilution for a ten-day period 
and that chlorination of such purified 
sewage may be advisable at certain 
places during summer seasons. 

Combined sewers are disapproved for 
new construction, and substitution was 
recommended of a separate system of 
sewers that could be installed on a sys- 
tematic plan within a reasonable num- 
ber of years. Changes and additions 
to existing treatment works or the in- 
stallation of new works are recom- 
mended, as engineering and cost studies 
indicate to be advisable, in order to 
render them adequate to handle the sew- 
age efficiently and economically. Con- 
tinuous operation and proper mainte- 
nance are set up as requisite factors of 
the program. 

Untreated sewage from private in- 
stallations is interdicted, and no per- 
mits for new outlets for untreated sew- 
age are to be given. Further dumping 
of garbage and rubbish is also under the 
ban. The establishment of stream-gag- 
ing stations to determine flows is sug- 
gested. 

The carrying out of these recom- 
mendations is to be by education, co- 
peration, persuasion and legal means 
if necessary. The state sanitary water 
board, the Sanitary District of Chi- 
cago, and the various governmental 
units each have a part to do if the 
clean-up is to be accomplished within 
any reasonable time. 
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Selecting Pumping Equipment 
for a Large Water Plant—lII 


Combination of constant-speed and variable-speed pumps 
selected to meet the conditions presented by the station 
load curve—Specifications provide for “evaluating” equip- 
ment bids in accordance with guaranteed performances 


By William C. Rudd 


Assistant Engineer of Power. 
Department of Water Supply, Detroit, Mich. 


and Louis E. Ayres 


Consulting Engineer, 
Ayres, Lewis, Norris and May, 
Ann Arbor, Mich. 


N A preceding article the reasons 
presented which led to the 

adoption, in the new Springwells 
Station in Detroit, of motor-driven 
centrifugal pumps throughout, the mo- 
tors being supplied with electric energy 
from a steam generating plant under the 
same roof with the pumping units. This 
article discusses the adaptation of a 
relatively large number of units to the 
variations in quantities of water re- 


m.g.d. The high-lift plant will contain 
ultimately, in both services, sixteen 
units, four driven by variable-speed mo- 
tors and twelve by constant-speed mo- 
tors, and all together having a capacity, 
at rated heads of 680 m.g.d. The actual 
total plant capacities, at the operating 
heads, will be, for reasons to be dis- 
cussed later, considerably less than these 
figures. 

The steam power plant is to be capable 
of supplying, through four main and 
four auxiliary turbo-generators, the 
maximum pumping demand, and is to 
be supplemented by a tie-line to central 
station service, with installed trans- 
former capacity equal to at least that 
of one turbo-generator. 





Fig. 1—The new Springwells Station of the 


Detroit water department. The building 
in the right foreground is the pumping sta- 
tion, comprising both the low-lift and high- 
lift plants. Directly behind it are the turbo- 
generator and boiler plants. The filter 
plant is to the left of the pumping station, 
with the covered coagulation basin behind 
it. The covered clear-water reservoir is in 
front of the filter plant. 


quired and of the heads to be pumped 
against, due to hourly and daily load 
changes and the increase in demand for 
water over a period of years. 

A general plan of the pumping station 
is shown in Fig. 2. The station con- 
tains, in effect, three pumping plants: a 
low-lift plant, pumping raw water from 
the supply tunnel to the mixing chamber 
of the filter plant; and two high-lift 
plants, delivering fidtered water at differ- 
ent pressures into two separated service 
areas. The low-lift plant contains ten 
pumping units, two driven by variable- 
speed motors, two driven by two-speed 
squirrel-cage motors, and six by 
constant-speed motors, all together hav- 
ing a capacity, at rated heads, of 435 


Low-Lift Plant Units—The low-liit 
plant, a circular structure having a 
depth of 110 ft., an inside diameter of 
58 ft. 4 in., and an outside diameter, at 
the top, of about 100 ft. (ENR, March 
19, 1931, p. 468) contains eight main 
pumps and two smaller dewatering 
pumps, both of which are normally in 
ordinary operating service but are al- 
ways readily available for the emer- 
gency of plant flooding. These units 
are all of the vertical-type, direct-con- 
nected centrifugal pumps and motors. 
The main pumps are set at El. 65, city 
datum, which for some years will permit 
of starting without priming; and the 
motors are on a floor at El. 100, which 
places them above maximum high water 
in the Detroit River at the intake and 
therefore beyond flooding. The pumps 
receive their supply from an annular 
chamber at the bottom of the station, 
connected to the end of the long supply 
tunnel, and discharge into vertical con- 
crete conduits in the plant wall and over 
fixed weirs at El. 132.0. 


Head and Load Conditions — Obvi- 
ously, with this arrangement the varia- 
tions in pumping head arise mainly out 
of the changes in water level on the suc- 
tion side of the pumps and are due: (a) 
to the friction losses through the intake 
and 11 miles of tunnel, and (b) to varia- 
tions in the level of the Detroit River. 
Friction loss is the chief variable, ac- 
counting for a range in head of about 20 
ft. in a range in capacity of 100 to 300 
m.g.d.; and the Detroit River varies, 
from high to low, about 7 ft. The rela- 
tionship between head and quantity of 
water delivered is shown by the load 
curves in Fig. 4, from which it appears 
that the range in head was expected to 
be from 40 to 52 ft. at the beginning, 
from 43 to 59 ft. in 1940, and from 46.5 
to 69 ft. in 1950, or a total range over 
the two decades of 40 to 69 ft. It is ex- 
pected that between 1940 and 1950 the 
projected Northeast Station will be con- 
structed and put in service. This will 
require an increased flow through part 
of the tunnel system, involving a greater 
head on the Springwells low-lift pumps. 
For that reason the load curve at given 
river elevation is higher in 1950 than it 
is in 1940. 

The quantity demand on the low-liit 
pumps varies from day to day and may 
be expected to increase from year to 
year, but hourly fluctuation is not a 
factor as it is ironed out by the opera- 
tions of the filter plant and reservoirs. 
Estimates made in 1925 of the average 
annual consumption for the Spring- 
wells Station were as follows: 


Minimum Average Maximum 


Day, Day, Day, 
Year m.g.d m.g.d. m.g.d, 
I dian tla are 91 121 164 
1940 147 197 266 
ae ee 135 206 278 


The minimum day in the above table 
was taken as about 75 per cent and the 
maximum day as 135 per cent of the 
average day. 

Parenthetically, it may be stated that 
the figures quoted above were based on 
experience up to the time they were 
made and were believed to be conserva- 
tive through the fateful year 1929, Ob- 
viously, the present situation is far dif- 
ferent from what was then anticipated. 
If one assumes, as most do, that present- 
day economic conditions are to be ad- 
justed eventually so that normal living 
will again be resumed, it may then be 
assumed that the normal water require- 
ments of Detroit and vicinity will again 
be experienced. The picture herein pre- 
sented is then affected only in regard to 
the dates at which the particular re- 
quirements will need to be met. It 
would be as good a guess as any to ail- 
vance the dates in the foregoing tabie 
by, say, one decade. 

Fitting the Units—Referring again to 
Fig. 4, the method used in determining 
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desirable pump characteristics was to 
superpose on the load curves known 
pump characteristic head - capacity 
curves for different sizes and ratings of 
pumps, and by trial and inspection to 
arrive at that combination which 
seemed best fitted to all the conditions. 
The pump characteristics shown in the 
diagram are those of the pumps finally 
purchased, which were as follows: 


No. Capacity Head Ft. Speed 
m.g.d. 
2 30 50 Variable 
3 60 50 Constant 
3 60 60 Constant 
2 7.2 55 Two-speed 


The inherent difficulty in the situa- 
tion is that with the load curves the 
head increases with an increase in quan- 
tity, while with a centrifugal pump the 
head decreases with a quantity increase. 
In order, therefore, to meet the demands 
of peak load, the installed pump ca- 
pacity, at rated head, appears excessive. 
For example, to meet a maximum day of 
278 m.g.d., the total installed capacity, 
at rated head, amounts to 420 m.g.d. in 
main units, plus 15 m.g.d. in smaller 
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Fig. 2—There is a single superstructure for 
the low-lift and high-life plants. In the 
low-lift plant eight vertical centrifugal 
pumps, driven by electric motors, are ar- 
ranged radially in a circular pit. Twelve 
motor-driven centrifugal pumps are pro- 
vided for the high-life plant, set in six rec- 
tangular pits. The six pumps on the north 
side of the station are for the high-service 
system; the other six are for low service. 
High-life pumps at the left receive water 
directly from the filter plant; those at the 
right receive it from the filtered-water 
reservoir. 


units, or a total of 435 mg.d. This 
would seem to provide a reserve of 56 
per cent; actually the reserve, if ex- 
perience proves the head computations 
to be correct, will be only about 25 
per cent. 

It is to be observed that the only pos- 
sible operating points are at the inter- 
sections of the head-characteristic 
curves with the plant-load curves. In 
Fig. 4 the head characteristics for all 


Fig. 3—Cross-section through the high-lift 
pump pits. A double loop of 72-in. pipe 
around the plant serves as a discharge 
header, valved to serve either the high- 
service or low-service system. 
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combinations of main units are show: 
when operating at rated speeds. Numer 
ous gaps appear. These gaps are to |. 
covered by the use of the two variabl 
speed units and also by the use, in regu 
lar service, of one of the station cd 
watering pumps. 

To give an idea of the probable 
operating efficiencies resulting from th 
several combinations of units, an 
efficiency curve corresponding to eacl 
head-characteristic curve is shown 
plotted in the figure. From these on 
may observe efficiencies of from abou 
75 per cent at minimum deliveries i: 
the earlier years to 83 per cent at aver 
age deliveries in future years, all base: 
on manufacturer’s guarantees. Th: 
pumps selected give maximum efficienc) 
at about average load and fall off mor: 
for increased than for decreased quan 
tity delivered. 

Low-Lift Pump Specifications — Th: 
units were purchased after due adver 
tisement to manufacturers and unde: 


very complete and carefully drawn 
The principal objective: 


specifications. 
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Fig. 4—Head-capacity curves of various 
combinations of centrifugal pumps super- 


imposed on the load curve of the low-lift was also essential that the capacity at and are outlined in the following para- 


een Th a the ee _ rated head should be met. graphs. 
° ion. e head against whi - ; Sea ate is a ys ; 
low-lift plant operates depends upon the 2. Good efficiency was desired, and In addition to fixing the capacity at 


loss of head in the 11-mile-long supply every incentive was given to the manu- 
tunnel and the stage of the Detroit River. facturers to do their best. In compar- 
ing bids definite and liberal allowances 

were made for efficiency. 
3. The Board of Water Commis- 
in the minds of the engineers who wrote _ sioners protected itself by exacting proof ° 


the rated head, a second point on each 
head-capacity curve for each unit was 


Fig. S—Head-capacity curves of various 
combinations of pumping units superim- 


the specifications may be briefly sum- from the manufacturers as to their guar- ee ‘ae nihtiae pleat’ Wane 
marized as follows : et antees by requiring: (a) model tests feom the Gikretion plant may flow clther 
1. Fairly specific head-characteristic prior to the manufacturing of the directly to the suction channels of the pumps 
curves were desired. Curves as steep pumps; and (b) carefully executed field cova: dees ae ee ee 
as might be consistent with good ef- tests prior to acceptance and payment. pumps. This allows a saving in pumping 
ficiency were necessary to make sure Some of the requirements of the head ae fe penneenie level is below the 
¢ ; 2 . 2 . om weir. only one ischarge Main 18 im e€x- 
that the total plant capacity would meet specifications through which the above cas Sie da Ge dar eo ha 
the demands of the maximum day. It objectives were obtained are of interest 


service system exceeds 120 m.g.d., pressure 
must be reduced at control points. 
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specified, higher than the rated head, at 
which point the pump was to deliver 
“not less than” a specified quantity. 

The bidders were required to submit 
an over-all, weighted efficiency guaran- 
tee, based on four different heads, 
weighted according to the importance 
of the several heads in the operation of 
the pump. It was in effect a guarantee 
over the operating range and reduced 
the possibility of a high but sharply 
peaked efficiency curve being selected in 
preference to one not quite so high at 
the rated point but flatter and_ better 
adapted over the entire range. 

In comparing bids, ‘All bids that, in 
the opinion of the board, met the con- 
tract documents were compared by add- 
ing to the total sum bid $1,000 per per 
cent of over-all weighted efficiency that 
the bidder’s guarantee is less than 80 
per cent” for each 30-m.g.d. unit and 
$2,000 per per cent below 85 per cent in 
the case of each 60-m.g.d. unit. 

Inasmuch as it was “not feasible to 
test the units in place over the entire 
range of head covered by the perform- 
ance guarantees,” the successful bidder 
was required to construct and test in His 
shop a 12-in. model and to establish by 
test thereof that the guarantees could 
be met before proceeding with the 
building of the full-sized pumps. 

The pumps to be furnished were re- 
quired to be “similar in all respects to 
their respective models having a con- 
stant ratio between all corresponding 
linear measurements and dimensions. No 
linear dimension in a pump furnished 
shall vary from the corresponding linear 
dimension of its model multiplied by the 
ratio of sizes more than 2 per cent.” 

With the above provisions there re- 
mained the contingency that the con- 
tractor might fail to establish by model 
tests his ability to meet his bid guar- 
antees. The agreement therefore pro- 
vided that in such an event “The board 
may reject the units and cancel the con- 
tract without obligation or the board 
imay accept the said units and in the 
event it shall accept the said units, shall 
be compensated for such failure on the 
part of said contractor.” The rates of 
compensation were made identical with 
the rates used in comparing bids, as 
given above—namely, $1,000 per per 
cent for each 30-m.g.d. unit and $2,000 
per per cent for each 60-m.g.d. unit that 
the said unit “is to perform less than 
the guaranteed over-all weighted ef- 
ficiency.” 

On the other hand a bonus for ef- 
ficiency was offered “in the event the 
over-all weighted efficiency of the units 
deduced from the model tests are 
greater than the contractor’s guaran- 
tee’; and the amount of the bonus was 
based on exactly the same rates per per 
cent of efficiency. 

The final answer, however, as to the 
performance of the units was not to be 
based on the model tests but to be deter- 
mined by field tests of the pumps “in 
their settings” in the low-lift plant. At 
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Fig. 6—Interior view of pumping station, 

showing pits for the high-lift pumps to the 

right and left of the central operating floor 

and the wall of the circular low-lift plant 
at the rear. 


least, according to the specifications, the 
board advised of its intention to conduct 
capacity and efficiency tests in the field 
at about the rated head and if, “under 
test in the field, the pumping units fail 
to perform in accordance with the re- 
sults of the model tests” there is to be 
deducted for efficiency failure an amount 
based on the same rates as used in com- 
paring bids and in figuring liquidated 
damages or bonus. In addition, there 
may be deducted also a_ liquidated 
damage for failure in capacity, deter- 
mined as follows: ‘‘Five-hundred dol- 
lars per m.g.d. that the capacity of any 
unit is less by field test than that by de- 
duction from the model test for rated 
speed and the particular head at which 
the field test is made.” 

Other requirements of the specifica- 
tions had to do with possible future 
changes in the impellers and the in- 
stallation of air brakes. The specifica- 
tions required that, in the case of all 
pumps rated at 50-ft. head, new im- 
pellers, to run at the original speeds, 
could later be installed with a rated 
head of 60 ft. and the original rated ca- 
pacities. To meet the condition of 
added power required by the new im- 
pellers, the specifications required that 
the motors provided for the 50-ft, head 
pumps should be capable of carrying a 
continuous 20 per cent overload with- 
out exceeding a temperature rise of 50 
deg. C. for the armature and the field. 

Regarding air brakes, ordinarily the 
pumps are to be started and stopped be- 
hind closed valves in the discharges. 
Also every precaution was taken elec- 
trically to assure the quick closing of 
the valves in the event the pumps go off 
in an emergency. In the contingency of 
a sudden shutdown or power failure to 
the valves, however, a_ considerable 
volume of water in the discharge con- 
duits would flow back through the 
pumps and tend to produce rotation in 
a reverse direction from normal opera- 
tion. To meet such possible con- 
tingencies, the units are provided with 
air brakes. The brakes were required to 
have shoes working against the under 
side of the rotors, of ample size to stop 
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and hold the rotors and to be entir: 
automatic. They are supplied with 
at 60 lb. from pressure cylinders. 
addition, the motors were required to 
designed “so as to withstand safely : 
runaway speed of the pumps when ru 
ning in the reverse direction.” 

The contingency of station floodi 
although rather remote, was provide! 
for by the installation of two dewaterii 
and two sump pumps. About the on 
source of large leakage into the stati 
would be from a broken pump casing 
a break in one of the short lengths 
cast-iron pipe in the suction and di 
charge connections; and if a casing 
should break, valves on both the su 
tion and discharge, hydraulically oper- 
ated and electrically controlled from tlh: 
main floor, could be promptly close: 
The dewatering pumps are _ provide! 
with two-speed motors and are thu 
capable of operating at 55-ft. and 110-it. 
heads. Under the lower head one oi 
these pumps fits into regular operatiny 
service and provides an additional sma! 
unit to meet small changes in water de- 
mand; at the higher head the pum; 
would be capable of dewatering the sta 
tion and the supply tunnel. The piping 
and gate valves are so arranged that at 
any time one dewatering pump will 
always be ready for emergency servic: 
and the other for ordinary operation. 

High-Lift Plant Units—A plan of the 
high-lift pumping plant is shown in Fig 
2 and a typical cross-section in Fig. 3 
The superstructure which houses both 
the low- and high-lift plants is 108 ft 
wide by 386 ft. long; the substructure 0! 
the high-lift plant proper is only about 
270 ft. long. This plant will ultimately) 
house sixteen pumping units; twelve 
units are now installed. The units are 
all of the motor-driven, centrifugal 
horizontal-shaft type. They are locate: 
in groups of two, in pits 16 ft. below the 
finished grade; they take their suction: 
from sluice-gated chambers below the 
pits, and the chambers are supplied 
from central sluice-gated channels con- 
nected both directly to the filtration 
plant and to the clear-water reservoir. 
and they discharge into one or the other 
of two 72-in. mains in pipe vaults along 
either side of the plant. All of the 


units on the north side of the plant dis- 
charge into the high-service system, and 
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all on the south side into the low-serv- 
ice system. For the most part, the pumps 
on the east end of the plant receive their 
supply from the reservoir, and those on 
the west.end from the filtration plant di- 
rect, although the ‘gating arrangements 


will permit modifications in this respect. 


Head and Load Conditions — The 
quantity requirements to be anticipated 
in the two pressure systems and a plan 
for distribution, involving the fixing of 
pressures (ENR, May 31, 1928, p. 855) 


to the diagrams, it may be noted that the 
maximum difference in head as between 


the’ weir-load, curve and the reservoir 


load curve may amount to as much as 11 
ft. Considering the relatively large 
quantities. of water involved, this ar- 
rangement will result in an appreciable 
saving in power. 

The range in operating heads in the 
two services (Fig. 5), is quite consider- 
able. In the low service heads will vary, 
at the beginning, from 111 to 138 ft., but 


TABLE I—QUANTITY REQUIREMENTS FOR DETROIT’S 
TWO PRESSURE SYSTEMS 


Low-Service System 


High-Service System 


Minimum Average Maximum Minimum Average Maximum 


Hour, Day, Hour, Hour, Day, Hour, 
, m.g.d. m.g.d. m.g.d. m.g.d, m.g.d. m.g.d. 
1931 39 70 130 28 51 94 
1940 57 104 193 51 93 172 
1950 76 137 254 38 69 128 


afforded the basis upon which the pumps 
were purchased. The quantities to be 
delivered were estimated to be as shown 
below. 

The minimum-hour demand in the 
table was taken as about 55 per cent, and 
the maximum-hour demand at about 185 
per cent of the average day demand. The 
lower values in 1950, as compared with 
1940, assume the construction of the 
Northeast Station, which would take 
over a portion of the Springwells load. 

The station pressures are expected to 
vary so as to maintain an approximately 
constant pressure at a control point, in 
each pressure system, substantially mid- 
way between the pumping plant and the 
extreme limits of the area to be served. 
The aim is to maintain at the control 
points, or in the central portion of each 
service area, not less than 50 lb., and 
at the outskirts, during hours of maxi- 
mum consumption, not less than 25 Ib. 

In Fig. 5 are given the so-called 
“load curves” of the low and high serv- 
ices, respectively, which show the rela- 
tionship between head and quantity of 
water to be pumped for the years 1931, 
1940 and 1950. In both diagrams, two 
curves for each decade are shown, one 
marked “weir” and the other “reser- 
voir.” Water from the filtration plant 
may flow either directly to the suction 
channels of the pumps or over a weir to 
the clear-water reservoir, the latter 
being also directly connected to certain 
pumps as was noted above. The crest 
of this weir is somewhat below the level 
of full reservoir, so that with higher 
stages in the reservoir the weir is sub- 
merged; and water supplied to the 
pumps with a full reservoir is at about 
the same level whether coming directly 
from the filters or through the reservoir. 
But when, during hours of maximum 
demand, the reservoir level falls below 
the weir, the loss in head over the weir 
results in a corresponding increase in 
head on those pumps taking their supply 
from the reservoir. As the operating 
plan is to take a major portion of the 
total supply directly from the filters 
(and only the excess) needed to iron 
out hourly fluctuations in demand from 
the reservoir, this feature of design be- 
comes a device to save head. Referring 


eventually from 115 to 175 ft., or an in- 
crease of high over low of about 50 per 
cent; in the high service the correspond- 
ing figures are: from 169 to 209 ft. at 
the beginning, and from 172 to 233 ft. 
ultimately. 

Also, in Fig. 5, two plans are indi- 
cated: plan 1 is based on the losses to 
be anticipated with but one 72-in. main 
leading away from the pumps; plan 2 
contemplates the possibility of two such 
mains at some future date. Under plan 
1 the upper ends of the load curves fall 
off for quantities beyond 120 m.g.d., 
meaning that if only one main is in 
existence when the demand exceeds 120 
m.g.d., it will be necessary to reduce 
pressures at the control points. This is 
a possible peak condition preceding the 
construction of the Northeast Station. 

Fitting the Units—The methods used 
in selecting the units for the high-lift 
plant were identical with those employed 
for the low-lift, as above described. The 
characteristic head-capacity curves were 
determined by inspection, and the heads 
and sizes were so fixed as to: (a) oper- 
ate with reasonable efficiency over the 
range of head; and (b) meet the maxi- 
mum quantity. requirements with a 


LOW-SERVICE SYSTEM 


No. Capacity Head, Speed 

m.g.d. Ft. 

2 40 130 Variable 

s oF 130 Constant 

2 50 150 Constant 
HIGH-SERVICE SYSTEM 

2 30 200 Variable 

4 40 200 Constant 


reasonable reserve. The pump charac- 
teristics shown in Figs. 4 and 5 are the 
guarantees of the pumps finally pur- 
chased and are as shown below. 

The difficulty of meeting maximum 
conditions when the operating head is 
high may be noted from the curyes. For 
example, in the low-service system the 
installed pump capacity at rated head is 
280 m.g.d., the maximum requirement 
in 1940 is 193 m.g.d., but the total avail- 
able pump capacity is only 210 m.g.d. 
with the weir. While the excess, there- 
fore, of installed capacity at rated head 
over the required capacity is 45 per cent 
the actual is only 9 per cent. By the 
installation of new runners the actual 
capacity may later be increased, how- 
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ever, to more than 240 m.g.d., using the 
“weir” load curve, or to about 25 per 
cent. Similarly, in the high-service sys- 
tem the ultimate maximum hour in 1950 
was estimated to be 128 m.g.d., the in- 
stalled capacity at rated head 220 m.g.d., 
but the actual capacity at the operating 
head only 140 m.g.d. 

When the maximum-hour conditions 
are approached one of three courses may 
be pursued: a reduction of pressures at 
control points; additional distribution 
mains built; new pump impellers  in- 
stalled. In the high-service load curves 
shown a pressure reduction is antici- 
pated by the dashed lines at the upper 
ends. The losses in mains are all based 
on the use of C = 100 in the Hazen- 
Williams formula. A somewhat larger 
value of C, which will no doubt be ex- 
perienced, results in increased station 
capacity with any given pump installa- 
tion. The actual station capacity will, 
therefore, prove to be larger than the 
curves shown would indicate. 

Pump Specifications—The units for 
the high-lift plant were purchased under 
similar specifications to those above 
described covering the low-lift plant. 
Relatively steep head-capacity charac- 
teristics were required; in evaluating 
bids definite consideration was given to 
the over-all weighted efficiency guaran- 
tees ; model tests over the entire operat- 
ing range were specified to prove per- 
formance guarantees prior to the manu- 
facturing of the pumps; and field tests 
were required, at about rated heads, to 
establish finally the bonus or liquidated 
damage as the case might be. Also, the 
bonus or damage computations were 
based on the same rates per per ¢ent as 
were used in comparing bids. 

Personnel — The plant described in 
this article was built for the Board oi 
Water Commissioners of Detroit; it was 
designed and constructed under the 
supervision of the division of engineer- 
ing of the department. The entire ad- 
ditional water-supply project was under 
the general direction of George H. 
Fenkell, chief engineer, assisted by 
Frank H. Stephenson, assistant chief en- 
gineer. The work described in this 
article was under the immediate direc- 
tion of William C. Rudd, assistant en- 
gineer, assisted by Frank E. Simpson on 
structural design; Bernard J. Mullen, in 
charge of mechanical and hydraulic de- 
sign; Carl J. Schoeninger, in charge of 
electrical design and_ construction. 
Laurence G. Lenhardt, assisted by Leo 
V. Garrity, was in charge of the build- 
ing construction. The architect was 
John C. Thornton, of Detroit. The con- 
sultants on hydraulic problems and 
pump specifications were Ayres, Lewis, 
Norris and May, consulting engineers, 
of Ana Arbor, Mich. The preliminary 
engineering studies on types of pumping 
equipment were made by the Detroit 
Edison Co., under general direction of 
C. F. Hirshfeld, chief of research, as- 
sisted by Sabin Crocker and the staff of 
the engineering department. 
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Ten Business Problems of Contracting 


VI—Appraisal of Equipment on Fixed Assets 


Relationship of equipment investment to working capital—Causes of 
over-expansion of equipment investment—Renting equipment for 
peak volumes of work—Possibilities of substituting hand labor 


ROM the financial standpoint, the 
F contractor’s machinery and equip- 

ment are fixed assets. From the 
technical standpoint, they are the tools 
required in handling construction. Both 
of these aspects of equipment require 
consideration. 

If a contractor is to have a sound 
financial structure, it is necessary that 
he have two things—ample working 
capital and an adequate investment in 
tools, machines and equipment. The 
term “adequate,” as used here, means 
“sufficient” in the light of the kind of 
work to be undertaken and the volume 
of the work to be handled. Both kind 
and volume are important. The kind 
of work to be undertaken dictates the 
normal relationship between working 
capital and fixed assets, after which 
volume dictates the proper size of the 
investment under each of these two 
categories. 

To illustrate, the proper ratio of 
working capital to fixed assets is dif- 
ferent in office and apartment building 
construction than it is in concrete pave- 
ment construction. The amount of cap- 
ital required in either field is then 
dependent on the volume of work to be 
handled and, of course, on the rate of 
turnover normal in the field. As a sim- 
ple and rather a general rule, working 
capital should be moderately greater 
than the average monthly expenditure 
multiplied by the average time (in 
months) which elapses between expen- 
diture and collection. Thus a contrac- 
tor whose average expenditures are 
$50,000 a month and whose collections 
are made on an average of 60 days 
after the date on which his money is 
paid out will find that a working capital 
of something more than $100,000 is de- 
sirable. 


Equipment and capital ratios 


The fact that for every type of con- 
struction there is a normal relationship 
between fixed assets—that is, the in- 
vestment in tools, machinery and equip- 
ment, for usually these are the principal 
items in the fixed-assets account—and 
working capital requires no comment. 
It will be perfectly clear to everyone 
who is familiar with construction work. 
But, though this fact is well recognized 
and the desirability of regulating the 
capital structure accordingly is obvious, 
the practice of so regulating it has not 
been widely followed. 


By J. L. Harrison 


Senior Highway Engineer, Bureau of Public 
Roads, Washington, . 


The contractor’s objective is profit; 
from the financial standpoint, a profit 
on the total capital that he has invested. 
Most of this capital is either free 
working capital or capital invested in 
tools and equipment. 

But if this is the case, it follows 
quite naturally that as both are required 
in order to work at all, any distortion 
of the relationship between them tends 
either to leave a portion of the invest- 
ment inactive or, if fixed assets are 
over-expanded, to force the contractor 
to borrow working capital, which al- 
ways is expensive. 

The general tendency in the contract- 
ing field has been to over-invest in 
equipment. The widely prevalent result 
has been to create large inventories of 
under-used or unused equipment and 
a shortage of working capital. From 
the financial standpoint this situation is 
disadvantageous in either or both of 
two ways. Unused equipment stands 
as an investment on which nothing is 
being earned. Under-used equipment 
is capital so invested that the earnings 
on it are below normal. In either case 
the investment is unprofitable. 

This, of itself, is unfortunate, but as 
over-investment in fixed assets is quite 
generally accompanied by under-invest- 
ment in working capital, to do business 
at all, working capital has to bg bor- 
rowed either from banks or by pur- 
chasing materials on credit. In either 
case the charges are considerable. The 
net result is that when the investment 
is thrown out of balance by purchasing 
too much equipment a part of the cap- 
ital earns little or nothing, because it is 
not used, while when margins of profit 
are low the charges generated by bor- 
rowing working capital tend to wipe 
out the profit which otherwise would 
be obtained on the capital that is used. 

This would be serious enough, but in 
addition to the fact that idle equipment 
is idle capital, such capital as is in- 
vested in unused equipment has proved 
to be subject to rapid loss in value. 
Proper care, though a matter of con- 
siderable expense, tends to reduce the 
rate at which unused equipment depre- 
ciates, but during the past ten years 
or more improvements in construction 


equipment have been so rapid that in 
spite of good care, obsolescence has 
tended rather rapidly to déstroy the 
value of unused equipment. The result 
has been that whenever the proper 
balance between working capital and 
the investment in fixed assets has been 
distorted by purchasing too much equip- 
ment, the capital so used has quite con- 
sistently proved a total loss. 

In this connection it may be re- 
marked that no such danger attends the 
over-expansion of working capital. 
True, if too much working capital is 
accumulated, the surplus over that 
which is actually needed has little or no 
earning power as long as it is retained 
as working capital. But the danger of 
losing it entirely is much less than in 
the case of over-investment in tools and 
equipment. On this account, if the cap- 
ital structure is to be unbalanced, it is 
preferable to over-expand the working- 
capital account rather than the fixed- 
assets account. 


Causes of over-investment 


The tendency to over-expand the in- 
vestment in tools and equipment is 
traceable to a number of causes. Of 
these the rapidity with which equip- 
ment has been improved and the sales 
pressure used in marketing equipment 
are among the more important. Every 
contractor naturally desires to have the 
best equipment that is available, for 
the cost at which work can be handled 
is affected by the quality of the equip- 
ment used. As might be expected, sales 
promotion takes full advantage of this 
fact. Nor is this to be criticized. The 
salesman presents the advantages that 
new equipment offers, for it is his busi- 
ness to stress the credit side of the pro- 
posed transaction. The debit side—the 
disadvantages of the transaction—must 
be worked out by the contractor. 

Inevitably any study of these debits 
should include a careful appraisal of 
the effect of the transaction on the 
capital structure. This is not a simple 
matter, for while equipment is the 
major part of the contractor’s invest- 
ment in fixed assets, the value of this 
equipment is only relatively fixed, for 
as equipment is used it wears out with 
a corresponding loss of value. To be a 
profitable investment, equipment must, 
then, earn enough to cover this loss of 
value and to pay a return on the invest- 
ment in it. But of more importance 





Oc 


het 
de 
she 
ulz 
ciz 
re 
in’ 


~ 


—. ak a) Dea 





October 19,1933 — Engineering News-Record 


here, as the value of this equipment 
decreases, whatever loss of value occurs 
should be set up in the accounts at reg- 
ular intervals as a reserve for depre- 
ciation and thus established as a definite 
reduction in the value of the capital 
invested in equipment. 

When the substitution of a new ma- 
chine for an old machine, before the 
old machine has been worn out and so 
presumably eliminated from the capital 
account, is under consideration, the log- 
ical presumption is that improvements 
the new machine offers have rendered 
the old machine valueless except for 
any slight junk or trade-in value it 
may have. Therefore, if the capital 
account is to give a correct indication 
of the investment in equipment, the old 
equipment now having no value, what- 
ever value still attaches to it in the 
records (less its junk value) should be 
at once charged off. 

If this is regularly done, the contrac- 
tor. who has been too free a purchaser 
of new equipment will find that he 
quite often faces the very simple ques- 
tion, “But how am I to recover the 
$2,000 or the $5,000 which must be 
taken out of profit or out of working 
capital if I make this deal?” In some 
instances the manner in which the new 
equipment will enable the contractor to 
recover the loss of the old equipment 
will be clear enough. Where it is, the 
new equipment should be secured. But 
if the means of recovering any loss on 
old equipment is vague or doubtful, the 
wiser policy is to retain the old equip- 
ment until it is worn out or until the 
basis on which losses on it can be recov- 
ered is perfectly clear. In no event should 
a contractor who has purchased new 
equipment, to replace equipment partly 
worn out, retain the latter on his 
books at its then book value. If the 
equipment is valueless now, it will be 
valueless in the future. If it is not 
valueless now, it should be used until it 
has no further value, rather than be re- 
placed. The depletion of so many 
working capital accounts is traceable 
to a very general failure to grasp this 
aspect of the replacement problem. 

Another important cause of over- 
investment in equipment is the tendency 
of contractors to take work in other 
than their normal fields of operation. 
That this should be done is not sur- 
prising. It does, however, present an 
equipment problem of some importance. 

Normally, a contractor operates in a 
specific field. It is sound business pol- 
icy to own whatever tools and equip- 
ment may be required in order to 
operate efficiently in this field. It is 
equally sound business policy to replace 
old equipment with new as often as 
may be required in order to keep at a 
minimum the cost of having this equip- 
ment and using it. 

Within the field covered, the amount 
of equipment that it is desirable to own 
depends then on the volume of work 
which a contractor is organized to han- 


dle and the amount likely to be obtain- 
able. In a previous article the fact that 
the volume of. work which is offered 
varies widely from year to year has been 
noted. In good years this volume is 
much greater than in poor years. 


Renting for peak demand 


Admitting, then, that without ques- 
tion a contractor should own whatever 
equipment may be required in handling 
the type of work usually performed and 
the volume of this work ordinarily ob- 
tainable, there remains the question as 
to equipment for work taken in excess 
of the ordinary volume or outside of 
the usual field. The circumstances in- 
volved in taking an extra volume of 
work may not be the same as those 
involved in taking work in unusual 
fields. Indeed the first is apt to result 
from the fact that a large volume of 
work is being offered, while the second 
commonly results from a low volume 
of work in the field usually covered. 
Still, so far as the effect on the demand 
for additional equipment is concerned, 
the two are similar. They will, there- 
fore, be discussed together. 

The contractor's problem may be 
stated easily enough. If work is to be 
done, the equipment required in order 
to do it must be secured. Should this 
equipment, when required for an extra 
volume or an unusual type of work, be 
purchased or should it be rented? The 
answer is that usually it should be 
rented, but the reasons which govern 
the answer warrant consideration in 
some detail. 

At any given time a contractor has 
a certain investment in tools and equip- 
ment and a certain investment in work- 
ing capital. These, it will be assumed, 
are reasonably in harmony with the 
volume of business he is accustomed to 
handle. But, this being the case, if a 
larger volume of business is to be un- 
dertaken, additional capital must be 
secured in order to provide the addi- 
tional working-capital handling which 
this business will require. Additional 
equipment will also be required, and if 
this is purchased, still more capital is 
involved. The charges on borrowed 
capital are so high that unless the gen- 
eral margin of profit at the time 
prevailing on construction work is un- 
usually wide, they will absorb most if 
not all of the earnings normally to be 
expected on the working capital. If the 
equipment for work of this kind is 
purchased on a deferred-payment basis, 
the same is likely to be true here— 
that is, charges for the borrowed 
capital are likely to absorb the profit 
normally obtained on the fixed assets 
used in handling the work. In short, 
if business is expanded to a point where 
it is being altogether handled on bor- 
rowed capital, it is not likely to be 
profitable except in periods (see pre- 
vious articles) when the general 
margin of profit is unusually high. 

When the objective is business in a 
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new line, the underlying reason is likely 
to be a lack of the line 
ordinarily covered. From the financial 
standpoint this suggests that the con- 
tractor has both working capital and 
equipment which are not fully em- 
ployed. The working capital can be 
diverted to the new field. The equip- 
ment cannot. If the new equipment 
required in the new field is purchased 
on credit, financing charges are again 
likely to absorb the profits normally to 
be had from its use. Theoretically 
they should not absorb the profits to 
be expected from the use of the owned 
working capital, but they are quite 
likely to do so, for when work is scarce 
general margins of profit are low and 
charges for credit tend to rule high. 

In neither case is the work taken 
likely, then, to prove very profitable. 
But this is not the worst aspect of the 
situation the contractor faces. The fact 
that ultimately the capital invested in 
unused equipment is likely to prove a 
total loss has been noted. Buying 
equipment to handle an unusual volume 
of business which will last for only a 
short period, and buying equipment to 
handle an occasional job outside of the 
field usually covered both tend to create 
inventories of equipment which cannot 
be kept busy and which, for that reason, 
generate large ultimate losses. 

In view of these facts, which should 
be and probably are apparent to most 
contractors, the writer feels that it is 
much more logical from the business 
standpoint to rent the equipment that 
is required in order to handle either 
an unusual volume of business likely 
to last but a short time or the business 
occasionally obtained in other than the 
usual field. True enough, the rentals 
charged on contractors’ equipment are 
apt to seem rather high. Still they are 
seldom much in excess of a fair charge 
for depreciation and a reasonable profit 
on the capital that is invested in this 
equipment. The contractor can, in 
short, rent equipment for the job at a 
price not in excess of what equipment 
purchased on credit will cost him during 
the same period. From the standpoint of 
probable profit on the work in hand, 
renting equipment then leaves him in 
about the same position he would oc- 
cupy if he purchased the same equipment 
on credit. But from the long-term stand- 
point he is likely to be much better off 
if he rents, for in renting he makes no 
commitments which disturb other finan- 
cial arrangements, he has no future 
bills to pay on account of this equip- 
ment and does not increase his invest- 
ment in equipment that he cannot use. 


Substituting hand labor 


business in 


In this country the use of equipment 
in handling construction work is so 
general that contractors appear not to 
realize that pretty much all construc- 
tion work can be done by hand-labor 
methods and that more often than 


might be supposed the normal advant- 
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tage that machine methods have over 
hand methods is rather narrow. This 
margin, of course, depends on a number 
of things of which the cost of labor, 
the cost of getting machines to and 
erected on the job, the cost of power 
and the cost of depreciation are among 
the more important. But because the 
normal advantage that machine methods 
have over hand methods often is rather 
narrow, when the amount of work to 
be done is small and when labor is 
cheap, it rather often happens that hand- 
labor methods are quite as cheap or 
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cheaper than machine methods would be. 

This matter is mentioned here only 
because of the bearing it has on the 
problems the contractor faces when he 
attempts to secure work in lines he is 
not equipped to handle. Renting equip- 
ment tends to give the owner of the 
equipment the profit normally to be 
expected on the equipment as a part of 
the capital used in handling such work. 
Buying it involves the additional risk 
that no more work can be obtained, with 
the result that the whole cost of this 
equipment will be lost. These results 


Road-Tar Consistency 
Conversion Chart 


Conversion curves determined by tests show relationship 
of road-tar consistencies as given by different methods 


By E. O. Rhodes 
Technical Director, Koppers Products Co., 
Pittsburgh, Pa. 
ONSISTENCY, according to the 
American Society for Testing 
Materials, is “the degree of solidity 
or fluidity of bituminous materials. 
Consistency, as defined in this manner, 
is one of the important characteristics 
of a road tar, because this property, in 
part, governs the ease of application, the 
penetration into subgrade or road sur- 
face, the workability by drag, road-ma- 
chine or mixer, the stability under 
traffic, the resistance to temperature 
changes, and other factors connected 
with the application or use of the road 
tar. 

Unfortunately, there is no single con- 
sistency test that is suitable for all 
grades of road tar. Different methods 
of test or the same tests at different 
temperatures are or may be used for 
different consistency ranges. The more 
important instruments, tests and tem- 
peratures employed are as follows: 
Engler viscosimeter, seconds or specific 

viscosity at 40, 50, 60, 80 or 100 deg. C. 
Saybolt-Furol viscosimeter, seconds at 25, 

50 or 100 deg. C. 

Saybolt universal viscosimeter, seconds at 

37.8, 54.4 or 98.9 deg. C. 
Hutchinson's tar tester, 
“deg. C. : 
Tar viscometer (modified redwood viscom- 

eter), seconds at 30 or 35 deg. C. 


Float tester, seconds at 32 or 50 deg. C. 
Ring-and-ball softening point, deg. C. and 
F 


seconds at 25 


Cube-in-water softening point, deg. C. or F. 
Kraemer and Sarnow softening point, deg. 
Cc. or F 


Conversion curves 


Frequently it is necessary or desirable 
to interpret the result of one consistency 
test in terms of another. In such cases 
actual determinations must be made, or 
conversion curves that represent aver- 
age consistency relationships must be 
employed for tests that are being com- 


pared. No one set of conversion curves 
will represent the consistency relation- 
ships for different types or classes of 
road tars. Consistency relationships 
are not exactly the same for road tars 
derived from horizontal retort tar, from 
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can often be quite largely avoided— 
particularly on small jobs—by resort- 
ing to hand-labor methods wherever 
the probable cost by hand labor is 
about the same as the probable cost by 
machine methods. It would be most 
unfortunate to assume that all of the 
risks which are involved in entering 
a new field can be avoided by a device 
as simple as this. Obviously they 
cannot. Still quite enough of them can 
be avoided to warrant more attention to 
hand-labor methods than these now gen- 
erally receive. 


byproduct coke-oven tar or from water- 
gas tar. Even road tars from one 
variety of coal tar, such as coke-oven 
tar, differ slightly in their consistency 
relationships. Obviously consistency 
conversion curves cannot be expected to 
replace actual determinations when ac- 
curacy is required, but frequently they 
are useful when approximations are 
sufficient. 

The technical department of the Kop- 
pers Products Co. has prepared the ac- 
companying set of conversion curves 
for its various grades of tar. It should 
be of use to other companies o- 
individuals who wish to convert con- 


Chart for computing consistency relation- 
ships for road tars from one typical coke- 
oven tar. 


Degrees C. for Softening Points, Seconds for Float Tests and All Viscosities Except Engler 
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sistencies by one method into con- 
sistencies by other methods for road tars 
made principally or entirely from by- 
product coke-oven coal-tar. 

The samples that were tested to ob- 
tain the data for these consistency 
curves were all prepared in accordance 
with commercial procedures from base 
materials made from one typical and 
average byproduct coke-oven coal-tar. 
For this reason the curves may be con- 
sidered as representing average conver- 
sion relationships for road tars made en- 
tirely or principally from normal by- 
product coke-oven tars. However, they 
should not be used for road tars made 
principally or entirely from horizontal- 
retort tar or water-gas tar. 

In preparing these conversion curves 
all consistencies were referred to 
Engler specific viscosities for 50 c.c. at 
80 deg. C. For this reason the curve for 
that particular test is a straight line 
connecting the lower left-hand and the 
upper right-hand corners of the dia- 
gram. The numerals across the top of 
the diagram represent degrees C. for 
the Kraemer and Sarnow, ring-and-ball 
and cube-in-water softening points. The 
same numerals represent seconds for 
float tests at 32 and 50 deg. C., Saybolt- 
Furol viscosities at 25, 50 and 100 deg. 
C.; tar viscometer (modified Redwood) 
viscosities at 30 and 35. deg. C.; 
Hutchinson (junior model) consisten- 
cies at 25 deg. and Saybolt-Universal 
viscosities at 37.8, 54.4 and 98.9 deg. C. 

The numerals at the bottom of the 
diagram represent Engler specific vis- 
cosities for 50 c.c. at 40, 50, 60, 80 and 
100 deg. C. 


Conversion procedure 


In order to convert from one test to 
another, it is necessary only to follow a 
horizontal line from the curve repre- 
senting the first test to the curve for the 
second test and then read the numeral 
at the top of the diagram if softening 
point, float test, Hutchinson consistency 
or viscosity Saybolt-Furol, Saybolt-Uni- 
versal or tar viscometer is involved, and 
at the bottom of the diagram for Engler 
specific viscosities. 

The following example will illustrate 
the manner in which the curves may be 
used. Starting with a tar having a 
ring-and-ball softening point of 30 deg. 
C., locate the point on the ring-and-ball 
softening-point curve directly below the 
numeral 30 at the top of the diagram. 
Follow the horizontal line that inter- 
sects the ring-and-ball curve at this 
point, and the following conversions 
may be noted: 


Cube-in-water softening 


URE 60 cake ce os ee 39 deg. C 
Saybolt-Furol viscosity at 
I re ie ERS 46 0.050 42 sec. 


Engler specific viscosity, 

50 c.c. at 100 deg. C... 11 deg.—Engler 
Float test at 50 deg. C...130 sec. 
Engler specific viscosity, 

50 ec. at 80 deg. C. ... 46 deg —Engler 
Float test at 32 deg. C...500 sec. 


Tar viscometer, viscosity 
RE ae Gee. Cy oeae nat os 760 sec. 
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DESIGNATIONS OF TESTS AND REFERENCES 
K. and S. (Kraemer and Sarnow) softening point—Abraham’'s “Asphalts and Allied 
Substances,” 3d Edition, p. 682. 
R. and B. (ring-and-ball) softening point—American Society for Testing Materials, 
serial designation D 36-26. 
C. W. (cube-in-water) softening point—American Society for Testing Materials, serial 


designation D 61-24. 


Furol (Saybolt-Furol) viscosity—American Society for Testing Materials, serial desig- 


nation D 88-30. 


Universal (Saybolt-Universal) viscosity—American Society for Testing Materials, serial 


designations D 88-30. 


Engler, specific viscosity—-United States Department of Agriculture—Bulletin 1216, p. 85 
Float test, seconds—American Society for Testing Materials—serial designation D 159-27 
Tar viscometer (modified Redwood) viscosity—‘Standard Methods for Testing Tar and 


Its Products,” British, 1929, p. 63. 


Hutchinson’s tar tester, junior model, British standard specification for tars for road 


purposes, No. 76, 1930, p. 17. 





Each of the tests used in preparing 
these conversion curves was performed 
in strict accordance with the directions 
given by the recognized authority, cited 
in the “Designations of Tests and Refer- 
ences” tabulated above. 

The preparation of these curves af- 
forded an opportunity to study the ac- 
curacy obtainable by each method of 
test and to determine which method is 
best suited to road tars in each range of 


consistency. In general, it was found 
that for the lower ranges of consistency 
Engler specific viscosities at 40 and 50 
deg. C. are most satisfactory. For higher 
ranges of consistency float tests at 32 
and 50 deg. C. are preferred. In other 
words, all present grades of road tar 
can be tested satisfactorily with these 
two consistency determinations—namely, 
by the float test and by Engler specific 
viscosity. 


Development Council Begins 
Unification of Profession 


New intersociety body aims to bring together college, engineering 
society and licensing board for joint action to improve the status and 
efficiency of the profession—Four major problems are under study 


Oct. 10 the Engineers Council for 

Professional Development reached 
permanent status as the joint repre- 
sentative of seven technical societies, by 
the election of C. F. Hirshfeld as chair- 
man and C. E. Davies as secretary. Both 
Mr. Hirshfeld and Mr. Davies have 
been acting temporarily since the or- 
ganization meeting in October, 1932. 
As expressed in its charter, the purpose 
of the Council is “to enhance the profes- 
sional status of the engineer by coor- 
dinating and promoting efforts and as- 
pirations directed toward higher pro- 
fessional standards of education and 
practice, greater solidarity of the pro- 
fession, and greater effectiveness in 
dealing with technical, social and eco- 
nomic problems.” 

In keeping with this purpose the 
meeting received and discussed reports 
of four committees that had been at 
work during some months on the four 
major items of the Council’s program, 
following the temporary organization of 
the Council a year ago. Since that time 
the charter and rules of procedure of 
the Council have been approved by the 
participating societies, which include the 
American Society of Civil Engineers, 
the American Society of Mechanical 
Engineers, the American Institute of 
Electrical Engineers, the American In- 


A A MEETING in New York on 


stitute of Mining Engineers, the Society 
for the Promotion of Engineering Edu- 
cation, the American Institute of Chem- 
ical Engineers, and the National Coun- 
cil of State Boards of Engineering Ex- 
aminers. 

The formation of the E.C.P.D. grew 
out of a Conference on Certification, 
formed nearly two years ago by the 
seven societies mentioned. That con- 
ference, in turn, was brought about by 
dissatisfaction with differences in quali- 
fication for membership in the major 
technical societies, the relation of the 
societies to the activities of state licens- 
ing boards as well as to technical col- 
lege curricula and degrees, and a con- 
viction that the efforts of these several 
agencies ought to be harmonized in the 
interests of clarifying the organization 
and raising the level of performance of 
the engineering profession. 

A specific program for the work of 
the E.C.P.D. is laid down in its charter, 
comprising four points: 

(1) To develop further means for 
the educational and vocational orienta- 
tion of, young men with respect to the 
responsibilities and opportunities of en- 
gineers, in order that only those may 
seek entrance to the profession who have 
the high quality, aptitude and capacity 
which are required of its members: 

(2) To formulate criteria for colleges 
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ot engineering which will insure to their 
graduates a sound educational founda- 
tion for the practice of engineering; 

(3) To develop plans for the further 
personal and professional development 
of young engineering graduates, and 
also of those without formal scholastic 
training ; 

(4) To develop methods whereby 
those engineers who have met suitable 
standards may receive corresponding 
professional recognition. 

To develop studies and recommenda- 
tions covering the four points of this 
program, representative committees 
were appointed last October, upon the 
temporary organization of the Council, 
as follows. Student selection and guid- 
ance (chairman, Dean R. L. Sackett, 
Pennsylvania State College), engineer- 
ing schools (chairman, President Karl 
T. Compton, Massachusetts Institute of 
Technology), professional training 
(chairman, R. I. Rees, American Tele- 
phone & Telegraph Co.), and profes- 
sional recognition (chairman, Conrad 
N. Lauer, Philadelphia Gas Co.). The 
progress reports of these committees as 
presented at last week’s meeting and as 
discussed and revised by the Council, 
have the major features noted below. 


Student selection and guidance 


The purpose of this committee is not 
recruiting or increase of the number of 
entering engineering students. It has 
determined, however, as its first objec- 
tive to (a) recommend sources of in- 
formation for interested student candi- 
dates on engineering education and the 
engineering career, and (b) prepare 
such information if satisfactory occupa- 
tional literature is not available. 

A subcommittee, after studying and 
considering such literature pointed out 
that it is desirable to discover ‘the -engi- 
neering type of mind,” stating the spe- 
cific engineering qualities rather than 
the general qualities of character re- 
quired in all professions, and including 
physical as well as mental aptitude. 
Through other’ subcommittees, the com- 
mittee has undertaken to investigate ex- 
perience with occupational guidance, 
the possibilities of the summer camp 
system (presumably directed to voca- 
tional guidance in engineering), experi- 
ence with aptitude tests and related 
problems. Cooperation with high school 
teachers and with the Boy Scout organ- 
ization as well as with local engineering 
societies is also in contemplation. 


Engineering schools 


Examining the problems of accredit- 
ing approved engineering schools is the 
committee’s objective. From study of 
the subject it reached the conclusion 
that regardless of theoretical desirabil- 
ity or the opposite, accrediting of engi- 
neering schools is being carried out by 
various uncoordinated agencies, not in 
a representative and authoritative man- 
ner, and should be carried out by the 
E.C.P.D. It therefore recommended to 
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the Council that a program of accredit- 
ing be undertaken by the Council, on 
the basis of general principles which 
it outlined. The committee does not 
believe that it is desirable to make any 
specification of the number of hours and 
credits required in order that a curri- 
culum may be approved, or that there 
should be published prescriptions re- 
garding curricula. The formation of 
seven regional committees on engineer- 
ing schools is proposed for the purpose 
of making the necessary local studies 
and visits required te guide the Council 
in accrediting the diferent institutions. 


Professional training 


In a small sampling canvass of the 
attitude and study habits of a group of 
junior members of technical societies, 
the committee on professional training 
found that some young engineers could 
be greatly benefited by assistance in 
planning their development in logical 
sequence. It is developing a_ self- 
analysis blank for assistance in enabling 
anyone to make a program for future 
development. It is also surveying the 
available educational facilities, is plan- 
ning to prepare reading lists for the 
non-technical or broadening continua- 
tion education of young engineers, and 
has begun study looking toward the 
participation of local sections and 
societies in the educational work. 

No recommendations were made. 


Professional recognition 


The committee on professional rec- 
ognition directed its efforts toward 
establishing as the goal of the engineer’s 
attainment a series of qualifications for 
which the young member or candidate 
may strive continuously from the time 
he enters upon an engineering career, 
the goal of attainment to be represented 
by a certificate equivalent to a profes- 
sional degree and adequate to entitle the 
holder to licensing. At each step the 
accomplishment of the desired attain- 
ment is to be tested by examination, 
rather than by personal estimate and 
testimonial; the qualifications should 
cover economic and civic.as well as tech- 
nical and scientific knowledge. The 
committee further proposed that colleges 
should support this certification move- 
ment by granting the professional degree 
to those who have been certified, while 
licensing boards should “with confidence 
recognize those essentials which they 
observe as requisites for the registration 
of engineers.” 

As specific expression of minimum 
qualifications for an engineer the com- 
mittee proposed four years of successful 
college work supplemented by four years 
or more of active practice of satisfac- 
tory kind, to be followed by examina- 
tion; or eight years or more of active 
practice supplemented by an examina- 
tion covering both this period of practice 
and the field of normal college courses. 

The professional recognition is to be 
expressed, according to the committee’s 


recommendation, by three society me: 
bership grades: student member (. 
gaged in study), junior member (gr: 
uate or equivalent), and member (0 
who has satisfied the minimum requi: 
ments previously stated). A fom 
grade of membership, designated 
Fellow, was proposed by the committ 
to serve as a means of recognizing "1 
more mature engineer,” but the Cou 
cil did not concur. 

The committee is proceeding to c 
sider examinations and other procedu: 
for measuring the attainment of 1 
standard indicated. It recommend 
that engineering schools be asked 
cooperate in limiting professional < 
grees to those who have attained t! 
minimum standard. 


Aims and objectives discussed 


At a dinner of Council members a: 
friends held after the meeting, some 
the objectives and problems of the m 
movement were further discussed. 

Chairman Hirshfeld, in an openi: 
address, expressed the reason for t! 
formation of the Council by saying th 
the world insists on the engineer's o 
cupying a professional status, and th: 
professional men believe that they ca: 
fix this status better than the civil worl: 
It is for this reason that the Counc! 
has undertaken to improve its processe 
of selection, education, postgraduat: 
guidance and, finally, recognition of ac 
complishment. This movement, how 
ever, said Mr. Hirshfeld, wil succee:! 
only if the great majority of engineer- 
perceive the necessity and desirabilit, 
of the task undertaken. 

Dr. Franklin Keller, director of 
the National Occupational Conference. 
spoke of the general problem of occu 
pational guidance. One of the requi- 
sites, as he pointed out, is clear defini 
tion of the essential determinant of an 
occupation, and he asked whether “the 
pattern of the engineer” has yet been 
described. He also indicated that for 
sound occupational guidance it is neces- 
sary to be able to foresee which occupa- 
tions will grow and which will die off. 

Dean Dexter S. Kimball, of Cornell. 
expressed doubt whether there is a 
pattern of the engineer. The primary 
requisite for success in engineering is to 
know something about engineering. Be- 
yond this fundamental point, he sug- 
gested there is probably no pattern of 
the engineer. 

Dr. D. B. Steinman expressed the 
E.C.P.D. movement as aiming at the 
ideal of defining an integrated, unified 
profession, and marking it off clearly 
from other human pursuits. This, with 
the associated ideal of raising the quality 
of engineering membership and _per- 
formance, is being attacked by the Coun- 
cil through the same methods applicable 
to the improvement of a mechanical 
product: better selection of material. 
improved and supervised production, re- 
fining treatment after production, and. 
finally, acceptance by test. 
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Book Reviews and Notes 


A Monthly Commentary on Current 
Additions to the Civil Engineer’s Library 


a os 


An Expanded Textbook 
on Hydraulics 


Reviewed by Robert E. Horton 


Consulting Hydraulic Engineer, 
Voorheesville, N. Y. 


HYDRAULICS—By Horace W. King and 
Chester O. Wisler. Third edition, revised 
Cloth; 6x9 in. pp. 292; tables and dia- 
grams. Published by John Wiley & Sons, 
Inc., New York, and Chapman & Hall, 
Ltd., London. $2.75. 

HE third edition of this book con- 
tains 292 as compared with 237 
pages in the first edition, published in 

1922. In general, the book is charac- 

terized by clear and abundant diagrams 

and clearness and simplicity of style. 

There are perhaps as few errors as is 

possible in view of the necessity of 

brief treatment in a textbook, and also 
in view of the present rapid advance of 
knowledge of hydraulics. The difficulty 
of avoiding errors where, as is neces- 
sary in a textbook, qualifying statements 
are undesirable, is illustrated by the 
statement appearing on p, 103, that for 
an orifice with three contractions sup- 
pressed, the discharge coefficient is 
about 0.69. This statement is only true, 
as has been shown by recent experi- 
mental data, in case the jet is unsup- 
ported downstream from the orifice. If 
the jet is supported adjacent to the 
elements of the periphery where the 
contraction is suppressed, then the dis- 

charge coefficient drops back to 0.611 

as for a fully contracted orifice, and this 

holds true whether contraction is sup- 
pressed on one, two or three elements of 
the perimeter. 

As stated in the preface to the third 
edition, new features of the book are: 
(1) the inclusion of factors for viscosity 
and density in fundamental discussion 
and formulas, thus making them appli- 
cable to other liquids than water; (2) 
an increase of 60 per cent in the number 
of problems; (3) a new chapter on non- 
uniform flow, with some discussion of 
a particular case of variable flow. The 
particular case is that of a single-faced 
wave that occurs when a transition 
takes place from one regimen of steady 
flow to another. The discussion of wave 
motion is based primarily on momentum 
control, disregarding friction, and its 
applicability is accordingly limited. 

The book reflects not only the senior 
author’s long practical experience in 
design, construction and operation of 
hydraulic works, but it also reflects the 
experience of both authors in teaching. 
The problems follow somewhat the ex- 
cellent English practice of elucidating— 


using illustrations where necessary— 
kinks and perplexing points passed over 
in the text. 

There has been too much teaching 
of mechanics and mathematics, particu- 
larly the subject of hydraulics and cal- 
culus, along the lines of least resistance. 
There may be arguments in favor of 
keeping the student’s attention confined 
to established principles, but a newly 
graduated student who has not yet ac- 
quired a sense of proportion by expe- 
rience may go wrong, not because of 
lack of knowledge of principles but 
through lack of knowledge of their 
limitations. Problems such as_ those 
presented in this book serve as sign 
posts to direct the uninitiated wayfarer 
at points where he must leave the beaten 
paths of established principle and make 
his way as best he can, with little to 
guide him beyond his individual re- 
sourcefulness. 


ermine 


Fresh-Water Algae 


Reviewed by Gordon M. Fair 


Associate Professor of Sanitary Engineering, 
Harvard University, Cambridge, Mass. 


THE FRESH-WATER ALGAE OF THE 
UNITED STATES—By Gilbert M. Smith. 
Cloth; 6x9 in.; pp.716; diagrams. Pub- 
lished by McGraw-Hill Book Co., Ine. 
New York and London. $6. 

S POINTED OUT by the author, 

this book has been written with a 

twofold purpose: “To enable the student 
to identify the fresh-water algae of this 
country ; and to summarize the morphol- 
ogy of life histories of these algae.” 
This purpose has been fully accom- 
plished, and all genera of algae found 
in the United States are described in 
detail. One or more species of each 
genus is illustrated in simple but ade- 
quate line drawings. Since the algae 
found in the brackish waters of estuaries 
and tidal marshes are essentially marine, 
they have been excluded from consider- 
ation. The algae of the inland brine 
lakes, however, are included. 

Discussion of the nature, evolution 
and classification of the algae, their 
occurrence and distribution, their col- 
lection and preservation and methods 
for their study serves as an introduc- 
tion. There follow chapters on the 
myxophyceae (blue-green algae), rho- 
dophyceae (red algae), heterokontae 
(yellow-green algae), crysophyceae (in- 
cluding a number of chlorophyllaceous 
protozoa), bacillarieae (diatoms), chlo- 
rophyceae (green algae), dinophyceae 
(dinoflagellates), and euglenophyceae 
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(green flagellates). Each chapter is 
prefaced by a discussion of the nature, 
occurrence, organization, reproduction, 
relationships and classification of the 
organisms treated. The text closes with 
a comprehensive key utilizing so far as 
possible vegetative rather than reproduc- 
tive characters for recognition of the 
genus. An extensive bibliography and 
index are included. 

Not since Wolle wrote his monu- 
mental treatise in 1887 has an attempt 
been made to include under single au- 
thorship all fresh-water algae in the 
United States. Wolle’s work did not 
cover more than a quarter of the genera 
now known to occur in this country. 
The magnitude of the task accomplished 
by Professor Smith is therefore evident. 
Engineers will find in this book the 
answers they may seek to the identifica- 
tion and life history of algae whose 
occurrence is significant in engineering 
structures: water supplies, water con- 
duits and controlled lakes and streams. 


—— $e 


Miscellaneous Notes on 


Booklets and Re prints 


A BrpiioGRaPHy oF TimMeE Stupy 
ENGINEERING has been compiled by the 
Buffalo Chapter, the Society of Indus- 
trial Engineers, Buffalo, N. Y. The 
bibliography includes motion — study, 
wage incentives and fatigue in in- 
dustry. 


REINFORCED - ConcrRETE ConstrUc- 
TION, as practiced in India, is illustrated 
in a booklet of about 90 pages describ- 
ing various reinforced-concrete bridges 
and buildings that have been built by 
the construction department of Bird & 
Co., Calcutta, India. 


INDUSTRIAL RESEARCH LABORATORIES 
of the United States, together with 
their research staffs and the subjects 
of research work, are listed in Bulletin 
No. 91 of the National Research Coun- 
cil, National Academy of Sciences, 
Washington, D. C. Price, $2 


ye. 


DETERMINATION OF STRESSES from 
strains on three intersecting gage lines 
and their application to actual tests is 
the subject of Research Paper No. 559, 
U. S. Bureau of Standards. Copies may 
be obtained from the Superintendent of 
Documents, Washington, D. C. Price, 
5 cents. 


Papers PRESENTED AT THE 19TH An- 
NUAL Roap Scuoor, held at Purdue 
University in January, 1933, are con- 
tained in Engineering Bulletin, Series 
No. 30, Engineering Extension Depart- 
ment of the university at Lafayette, 
Ind. Copies are free to residents of 
Indiana; 25 cents to others. 


Mopern Trenps tn Raitway Motive 
Power, an address by William C. Dick- 
erman, president, American Locomotive 
Co., before the New York Railroad 








478 


Club in April, 1933, has been reprinted 
by the American Locomotive Co. Copies 
may be obtained from the company, 30 
Church St., New York City. 


Hicu Sirica CEMENT and its several 
special advantages, particularly in the 
presence of sea water and alkali and 
in massive structures, is the subject of 
a pamphlet issued by the Santa Cruz 
Portland Cement Co., Crocker Building, 
San Francisco. This company’s high 
silica cement is a combination of port- 
land and puzzolana cements formed by 
intergrinding of the two materials. 


Roap Construttion Costs have not 
outstripped population growth, rateables 
and general development, according to 
the final report on the courity highway 
plan for Morris County, New Jersey, 
prepared by the National County Roads 
Planning Commission, Washington, 
D. C. Past expenditures for road pur- 
poses are analyzed, and a program of 
construction for the next twelve years 
is outlined. 


CONCRETE IN SULPHATE WATERS is 
discussed in Technical Bulletin No, 358 
of the U. S. Department of Agriculture, 
a report of laboratory and field tests of 
concrete exposed to the action of sul- 
phate waters, written by Dalton G. 
Miller, senior drainage engineer of the 
department, and Philip W. Manson, of 
the University of Minnesota. The re- 
port covers a study of failures of con- 
crete pipes in 23 counties in Minne- 
sota and 4 counties in northern Iowa, 
and laboratory studies carried on at the 
University of Minnesota. It is intended 
to furnish engineers, manufacturers and 
pipe. users with information that will 
more nearly make it possible to elim- 
inate failures of agricultural drain tile. 
The bulletin is for sale by the Superin- 
tendent of Documents, Washington, 
D. C., for 10 cents. 


——- 


New Books and 
Revised Editions 


[Those desiring copies of the books listed 
below or mentioned elsewhere in this sec- 
tion should order them from the publishers 
or from their local booksellers.) 


ANTRIEBSVERHALTNISSE UND KRAF- 
TESDIEL AN BACKEN-STEINBRECH- 
ERN, INSBESONDERE AN _ GROSS- 
BRECHERN—Section 5. By Dr. Alfred 
Bonwetsch. Paper; 8x12 in.; pp. 63; line 
drawings and tables. Published by VDI- 
VERLAG, Berlin, Germany. 


HANDBUCH FUR EISENBETONBAU— 
Behidlter, Maste, Schornsteine, Rohrleitun- 
gen. Sections 2, 3 and 4; Fourth edition. 
Paper; 7x11 _in.; pp. 160; diagrams, 
tables and halftones. Published by Wil- 
helm Ernst & Sohn, Berlin, Germany. 
6.50 RM each. 


SAFETY AND ECONOMY IN HEAVY 
CONSTRUCTION—By Ray J. Reigeluth. 
Fabrikoid ; 5x8 in.; pp. 237; photographs, 
tables and line drawings. Published by 
McGraw-Hill Book Co. Inc., New York 
and London. $2.50. 


VALUABLE HINTS TO INVENTORS—By 
A. F. Gillet. Cloth; 5x8 in.; pp. 94. 
Published by The Inventors 


3 Publishing 
Co., Washington, D. C. 
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by Highway Officials 


Annual meeting of A.A.S.H.O. stresses a return to normal 
financing following emergency program, and rational planning 
of public roads systems as continuing transportation agencies 


ROGRESS of the emergency high- 
Pes program; return to the regular 
federal-aid plan, requiring states to 
match federal funds; limitation of state 
road taxes to road purposes; and devel- 
opment of system consciousness in pro- 
graming road improvement were lead- 
ing subjects considered at the nineteenth 
annual meeting of the American Asso- 
ciation of State Highway Officials held 
at Milwaukee last week. Nearly 300 
road officials from 44 states were in 
attendance, and all sessions were full. 
Technical committee work was advanced 
in a dozen or more full-day group meet- 
ings, in which suggestions, criticisms 
and plans were presented to the working 
committees in round-table discussion. 
Progress in prosecuting emergency 
programs, as brought out by surveys 
made by the district vice-presidents of 
the association, will be summarized sep- 
arately in next week’s issue. In the 
general meeting program the report of 
the executive secretary and papers by 
Thomas H. MacDonald, chief, Bureau 
of Public Roads; Frank T. Sheets, for- 
merly state highway engineer of Illinois, 
and E. W. James, chief, division of 
highway transportation, Bureau of Pub- 
lic Roads, were of outstanding interest. 


Statistical review 


Interest in the statistical review by 
W. C. Markham, executive secretary, 
centered particularly in the figures for 
highway employment, for transfers and 
diversions of highway funds, and for 
amount of highway funds to be available 
for work in 1933 and 1934. 

In July of this year 331,787 persons 
were employed directly on state and 
federal roads. At that time none of the 
emergency funds of $400,000,000 was 
under contract. The average of high- 
way employment was one person for 
every 399 of population. It was empha- 
sized that the total of 331,787 included 
only direct labor and excluded prisoners 
worked and all employment on roads by 
counties, townships and towns and 
cities. Assuming the conservative ratio 
of two persons employed directly, the 
total highway employment for July was 


about 1,000,000. 


Diverted road taxes 


Legislatures in 1933 were liberal in 
transferring state road-tax funds to 
counties and municipalities and in di- 
verting such funds to state uses for 
other than highway purposes. The fig- 


ures for the United States were as f 
lows: 
Transfers to counties and town- 


NIUE Ghia 3 ag hk Wels GA ire tus bles Poa $90,459,4 
Transfers to cities............. 24,952, 5! 
Transfers to purposes other than 

Ik ek ob Oo ari eels 1,118,' 

NE eae 5 DUN wae cae we $206,530,7 


After these deductions the estimat: 
probable state funds for highway pu: 
poses total $485,725,931 for 1933 an 
$448,704,238 for 1934. These are ci 
creases from 1932 of $275,725,000 an 
$312,750,000 respectively. 

As a further picture of the presen: 
financial background of state program 
the following is the statement given 0 
funds from every source: 


State 
plus 
half Total Decyease Per 
PWA for from Cent 
fund Year 1932 Federa 


1933—-$721,416,282 $175,000,000 32 
1934— 644,446,881 253,850,000 30 


The report closed with the statement 
that, since the secretary’s report of « 
year ago, heads of highway department- 
had been changed in 26 states. 


The PWA road program 


Stressing the need for activity in 
getting PWA funds at work in relief oi 
unemployment, Thomas H. MacDonald 
in a vigorous address stated that “Our 
recovery program must plan highway: 
to meet both metropolitan and rural needs 
.... and launch an effort to eliminate 
hazards of all kinds to highway safety.” 
Some sacrifice of efficiency is war- 
ranted to get men promptly to work and 
to give employment this winter. Sum- 
ming up the status of the highway re- 
covery program at the moment, Mr. 
MacDonald said: “Projects estimated 
to cost $95,000,000 are already under 
contract. Additional projects estimated 
to cost $45,000,000 are approved and 
ready for contract. Work is actually 
under way in 44 states and the District 
of Columbia. The rate of preparation, 
submission and approval of completed 
plans for new projects has now reached 
1,100 per month. This means that up- 
ward of 4,000 projects will be prepared 
and approved and a large percentage oi 
them under construction by Dec. 1.” 

In round figures the PWA program 
includes 6,000 projects. Thus two-thirds 
of the work contemplated will be under 
contract by the new year. 


Economic surveys 


Highway planning was discussed by 
Frank T. Sheets in an elaborate paper. 
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He laid stress on the need for sound 
programing of basic data developed by 
traffic and economic surveys. Referring 
to the economic surveys made in a few 
states by the Bureau of Public Roads, 
Mr. Sheets said: 


An invaluable tool for the planner of 
highway programs is the economic survey. 
Such a survey should reveal the sources 
and distribution of highway revenues, gen- 
eral revenues, etc. In completed form it 
should answer these questions: 

1. In what proportion are highway reve- 
nues collected from residents of the fol- 
lowing places? 

(a) Rural areas 

(b) Municipalities having 


1. Population of ....... 0- 2,500 

2. Population of ....... 2,500- 15,000 

3. Population of ....... 15,000- 75,000 

4. Population of ....... 75,000-400,000 

2. In what proportions are highway 
revenues expended for work in these 


places? 

3. In consideration of the foregoing data 
and the data revealed by traffic surveys re- 
garding the use of the various thorough- 
fares by various citizens, what distribu- 
tion of these revenues will be just, eco- 
nomically sound and for the greatest public 
good? 

Describing the recent rational plan- 


Letters to 


Not a Rock-Fill Dam 


Sir—I was interested in reading the 
discussions on the failure of the Castle- 
wood Dam near Denver, appearing in 
your journal Aug. 10 and Sept. 7. I 
have also read the discussions on the 
construction of the original project im 
Engineering Record of Dec. 24, 1898, 
and Engineering News of Feb. 9, 1899. 
From those descriptions, it has been a 
misnomer to call this structure a rock- 
fill dam, as the central portion behind 
the 4 ft. of masonry face consists of 
loose dumped stone with muck; so that, 
under no circumstance, should rock-fill 
dams as a type be blamed for this 
failure. 

The original promoters had not only 
local inexperienced engineers but finan- 
cial difficulties in building it, and some 
engineer doctors were called in from 
New York including the late Mr. Bol- 
ler, by people who advanced the capital, 
to pass on its construction. Besides 
the fundamental difficulties of hav- 
ing mud in the body of the dam, it was 
also afflicted with an inadequate spill- 
way only 5 ft. in depth for a width of 
40 ft. The state engineer of Colorado, 
who had jurisdiction over this dam for 
ten years, should have had the judgment 
to have this spillway enlarged. Penalty 
for the failure is, however, directly 
placed on the backs of the unfortunate 
inhabitants who lived below the dam. 
The obligation for the engineering 
blunder rests on the engineering profes- 
sion who permitted this inadequate 


ning of a highway program for Illinois 


(ENR, Feb. .23, 1933, p. 256), Mr. 
Sheets concluded : 
The benefits of rational planning are 


many. Public confidence in the state gov- 
ernment, praise for the state highway de- 
partment, closer cooperation between state, 
city, county and other local officials, popu- 
lar approval of highway programs, cheer- 
ful payment of highway taxes for demon- 
strated needs and protection of special 
highway funds will inevitably follow. 

Today’s chaotic conditions are a chal- 
lenge. The highway case can and must be 
proved. Oniy in this way can the public’s 
best interests be served. Never before in 
highway history have the needs for in- 
telligent leadership been more pressing, the 
opportunity for public service greater, nor 
the potential benefits of rational and diver- 
sified highway development more attrac- 
tive. 


Association business 


The association business affairs were 
reported to be in order, with finances in 
good condition. Publication and other 
activities are proceeding normally. O.S. 
Warden, chairman, Montana Highway 
Commission, was elected president of 
the association for 1934, 


the Editor 


structure to stand without challenge for 
40 years. There are 165 square miles 
above the dam, and 100 sec.-ft. per square 
mile should make a possible flood of 16,- 
500 sec.-ft. According to John A. 
Field, the actual spillway capacity was 
only 3,000 sec.-ft., or one-eighth of the 
requisite amount. 

I am writing this letter for the pur- 
pose of removing the false implication 
that the dam failed because it was of the 
rock-fill type, for it was not. 


M. M. O'SHAUGHNESSY. 


Consulting Engineer, 
Public Utilities Commission, 
City and County of San Francisco 
San Francisco, Calif. 
Sept. 15. 1933. 


Aggregate Interlock 
at Pavement Cracks 


Sir—A. C. Benkelman’s article in 
your issue of Aug. 24, 1933, p. 227, re- 
porting tests of aggregate interlock in 
cracks and dummy joints of concrete 
pavement slabs, presents test data which 
is both interesting and valuable. So 
likewise is the evidence which shows 
that reinforcement, in minimizing the 
width or opening of cracks, aids effec- 
tively in the transference of shear across 
the crack. I believe, however, that Mr. 
Benkelman’s conclusions, unfavorable 
to the use of transverse dummy joints. 
are much too broad and should be re- 
stricted to at least the conditions obtain- 
ing in his tests: namely, a transverse 
crack or joint spacing of 50 ft. Further- 
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more, attention should be directed to the 
fact that all which has been presented 
is evidence showing a greater shear 
transference with one construction than 
with the other; there is no evidence 
submitted to show that the lesser shear 
transference.is msuificient or inadequate 
for the needs. 

To justify the recommended use of 
6 lb. of reinforcement per square yard 
at an increase in paving cost of 15 to 
20c. per square yard would seemingly 


require additional evidence showing 


that the joints and cracks where the 
reinforcement was absent were weak 
and progressively broke down and 


failed. It is not the writer’s observation 
that this is the case. 

Mr. Benkelman’s tests appear to have 
been confined to slabs 100 ft. long with 
a single transverse crack at about the 
middle. As he anticipated and found, 
however, in other slabs having more 
numerous cracks, the width of the 
cracks decreased as their number in 
creased, and it is approximately correct 
to say that the width of the cracks in a 
given distance—e.g., 100 ft.—will be in- 
versely proportional to the total num- 
ber of cracks. 

Therefore, by the use of transverse 
dummy joints spaced 20 ft. on centers 
the width of Mr. Benkelman’s crack 
would be reduced 75 per cent; should 
the spacing be made 15 ft., the reduc- 
tion would be 85 per cent. With such 
reductions effected, the shear transfer 
value would be increased very substan- 
tially. 

If anyone should feel that the above 
assumption regarding crack widths de- 
parts too widely from those which Mr. 
Benkelman measured at the edges of 
certain slabs, it is to be noted that the 
widths of the cracks in the companion 
reinforced slabs that he measured were 
found to be eight to ten times greatet 
than those of the cracks in the reinforced 
slabs that were subjected to the loading 
tests. 

Under these conditions neither sweep- 
ing conclusions nor precise percentages 
appear to be warranted. Here, as else- 
where, the findings and conclusions of 
research need to be checked against 
reality; if a lack of concordance is 
found, then there is need for a revision 
of the conclusions. It is a fact of reality 
that edge weaknesses at transverse 
dummy joints have never developed and 
are practically non-existent in all the 
hundreds of miles of pavement in which 
they have been used, while corner 
breaks with dummy joints occur but 
rarely. 

It is hoped that in thus differing with 
Mr. Benkelman’s conclusions nothing 
has been said that will be interpreted as 
in any way detracting from the credit 
due him for performing a much-needed 
piece of work in a thorough and satis- 
fying manner. 


H. F. FAvLKNER, 


Junior Engineer, 
City Engineering Department 


Seattle. Wash.., 
Sept. 14, 1933. 
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Master of Human Arts 


DEEP SENSE of personal loss will remain with 

many throughout the country because of the pass- 
ing of J. Waldo Smith, builder of the Catskill Aqueduct. 
Back of this sentiment lies a story of the power of the 
spirit to influence engineering achievement, a dramatic 
story that had its beginning thirty years ago. At that 
time New York City’s millions faced the danger of water 
shortage, but remembering their experience with neglect 
and corruption in the building of the second Croton aque- 
duct, they feared to undertake a new supply. The times 
were heavy with political pressure. An independent 
board was finally set up, with Smith as engineer. His 
task involved extraordinary technical difficulties, yet 
these were surpassed by the problems of organizing and 
conducting the work so as to avoid the numberless pit- 
falls that might engulf the enterprise. With great wis- 
dom and consummate skill in human relations he initiated 
and carried out the great task ; and throughout its twenty- 
year duration he kept it steadily and securely on its 
course, free from question, attack or interference. Engi- 
neering judgment and intuition of highest order were 
essential parts of his equipment, of course, but to these 
he joined a great power over men—an almost magi- 
cal ability to inspire loyalty and affection in all who 
worked for him, and at the same time to disarm and con- 
vince his opponents. Integrity, simplicity and justice, 
and a homely New England shrewdness combined to 
create this power. These qualities built the aqueduct. 
And these same qualities together with his ever-youthful 
spirit endeared him to everyone who was privileged to be 
his friend. The Catskill aqueduct stands as a monument 
to Smith, one of the greatest engineers of his time and a 
master of human arts. 


Road Work Below Normal 


URRENT discussion indicates that many people 

believe the amount of roadbuilding under the re- 
covery program to be abnormally large. Highway en- 
gineers know the falsity of this belief, but they will 
nevertheless welcome the definite figures which W. C. 
Markham laid before the state highway officials last week. 
These figures establish in cold arithmetic that less money 
is to be spent by the states this year and next than was 
normally spent before the 1932 emergency act increased 
the federal aid contribution. The deficit this year over 
last is $175 millions, while next year’s shortage will be 
even larger. Mr. Markham’s figures tell a clear story 
so far as state roadbuilding is concerned, but to make the 
picture complete the road operations of counties, towns 
and cities should also be accounted for. This addi- 


tional field normally provides as much work or more as 
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that done by the state, while for 1933 and 34 it wil 
show only small activity. The total deficit in road work 
is therefore much larger than the figures above quoted 
Far from being inflated to extravagant volume, roadbuild 
ing is greatly below normal. 


Work All Winter 


HE LATE AWARD of emergency-public-works 

contracts makes winter work inevitable. If present 
contract awards are regarded merely as orders for jobs 
to be started next spring the purpose of the Recovery Act 
to put men, equipment and materials to work will not be 
met. Therefore no single construction project should 
be permitted to mark time through the winter. Nor need 
it do so. Winter construction is entirely feasible, re- 
quiring only the determination of the contractor and au- 
thorities involved to carry on. Cold-weather methods 
have been so greatly developed that all normal operations 
can proceed in any but the most inclement period. The 
belief that winter work is warranted only on large proj- 
ects is disproved by the successful prosecution of hun- 
dreds of small operations during the past two winters. 
The Public Works Administration can and should make 
sure that construction is kept going at full speed through 
the winter. The course for bidders and contractors to 


pursue is equally plain—to plan for continuous winter 
work. 


Columbus Sewage Loan 


HE LOAN and grant of $3,400,000 to Columbus, 

Ohio, for sewage plant construction, noted in our 
news pages this week, bids fair to loosen up the tangle 
that for the past year has involved this essential im- 
provement. For several years past Columbus has been 
under the order of the state health department to clean 
up the Scioto River. Last November the voters, aghast 
at the prospect of more debts, disapproved a bond issue 
for building a sewage plant. Shortly thereafter the state 
supreme court held that orders from the health depart- 
ment are mandatory and are not vitiated by a com- 
munity’s financial disabilities. In a hectic endeavor to 
discover some means of meeting the health department's 
requirements without involving taxes or debts, several 
novel schemes were proposed, including one that con- 
templated the construction and operation of a plant under 
private contract. This scheme ultimately failed, but the 
city officials were led into court to explain their delay 
in cleaning up the river. Activity then was begun to re- 
vise plant designs for lower cost, and another vote on a 
bond issue was authorized for this coming election period. 
It is while the project is in this state that the PWA loan 
is approved. A favorable vote on the bond issue now 
means that construction can be started without delay. 


A Notable Trafficway 


URING the past few years almost every large city 

in the country has had to provide some major 
traffic artery to expedite vehicle movement past con- 
gested centers. None of these has been more urgently 
needed than the new Seventh Street Trafficway under 
construction in Kansas City, Kan. Traffic entering 
the principal business district; which is in a bottleneck 
between the Kansas and Missouri Rivers, has now only 
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one effective outlet to the east—the Intercity Viaduct— 
and this leads into the congested and hilly commercial area 
of Kansas City, Mo. The new trafficway collects all this 
through traffic and bypasses it around Kansas City, Mo. 
It is a good example of joint effort, for state highways 
are all being tied into it, the Kansas highway depart- 
ment built the river bridge near the southern end, and 
a private company is building the bridge at the northern 
end, In a very real sense the project is also a product 
of the business emergency, for the Kansas River bridge 
was built from federal funds provided by the Emergency 
Relief and Construction Act of 1932, the Missouri River 
bridge is being built with an R.F.C. loan, and much of 
the city’s part of the job has been done with local 
emergency money. Such well-directed cooperation and 
wise utilization of federal credit aid could prove equally 
effective elsewhere, 





Shaping the Future Profession 


i. SOME TIME there have been stirrings in engi- 
neering circles that reflected a seeking for better de- 
velopment and organization to adapt the profession to the 
changing world. Out of these stirrings, which were 
observable in the colleges and societies as well as in the 
professional corps itself, has now crystallized the Engi- 
neers Council for Professional Development, which came 
into permanent existence last week. It is doubtful 
whether the profession in its growth has experienced an 
earlier movement as interesting and as full of potentiali- 
ties for good. 

According to its charter the Council, a joint body of 
seven major societies, aims to raise the plane of qualifica- 
tions and performance of engineers through educational 
aid and through recognition of professional attainment. 
This purpose is to be carried out under a four-point pro- 
gram embracing selection of students, accrediting of en- 
gineering schools, promotion of postgraduate continu- 
ation education, and establishment of a harmonized mem- 
bership grade system. Its execution is in the hands of 
men who have read the signs of the times and are con- 
scious of today’s demand that traditions be reviewed and 
the systems of the past rebuilt wherever need be. 

Formation of the Council followed upon the work 
of an intersociety Conference on Certification into the 
Profession, which in turn was the expression of ques- 
tions that had developed from the establishment of state 
licensing. The great societies were not ready to accept 
the doctrine that the civil world through license should 
control membership in the profession; they felt that this 
should preferably be done by the engineering body itself. 
Thus the Council in one aspect is the profession’s answer 
to the challenge of the licensing system, and expresses 
the purpose of setting up a controlled structure more 
perfect than one dependent on state license alone. 

Other forces contributed to the movement. Some of 
them were due to the continuous economic shift by which 
engineers have been drafted increasingly into operation 
and control, as well as into activities quite outside the 
engineering field. Some grew out of questions arising 
between the colleges and the professional groups, as 
crystallized in the Wickenden study of education. Yet 
other forces arose from the continuing differentiation 
of professional groups and the failure of technical so- 
cieties with respect to professional development and 
control. All these causes tended to bring a realization 
that some means of unification ought to be found in order 
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to make the profession a well integrated, competent and 
efficient service agency. 

Through the ECPD, unification is to be sought pri 
marily by setting up a uniform definition of engineering 
qualifications and so far as possible bringing the recogni 
tion practices of college, society and licensing authority 
into harmony with it. This’ may seem to imply re- 
striction and departure from that free individualism 
which has distinguished the engineering field since its 
early day. Engineers may question the. Council's aim of 
establishing a closely controlled professional organization, 
since they know that creative thought and activity are 
likely to suffer from regimentation. But they also know 
that the conditions which permitted a shoemaker to be- 
come a great canal engineer and a machinist to develop 
into the leading steam-engine designer of his time no 
longer prevail, and that control and definition by ade- 
quately high standards are today inevitable. 

That part of the Council’s program which tends to 
shape professional organization may find full acceptance 
by the rank and file of engineers only after careful con- 
sideration. But the educational part of the program is 
sure to obtain immediate enthusiastic support. The 
Council's attempt to make a better profession by making 
better engineers is the highest and perhaps ultimately the 
most influential part of its work. Free cooperation of 
society and school, and the establishment of a system 
of continuation education for the young men of the 
profession, are activities of great possibility for good. 
It will probably never be possible to establish in advance 
from among those who enter college the men destined to 
become engineers, for engineering eugenics is still an 
unknown science. But it is wholly practicable through 
the free partnership of college and society to serve the 
improvement of both. 

The present initial program of the ECPD may prove 
to require progressive revision and extension as its weak 
spots and hazards become evident. Chief among these 
is the difficult problem of defining the engineer in terms 
covering adequately the diverse fields of his activity. If 
the profession actually is a unit it should be possible to 
outline a defining pattern; yet such a prominent educator 
as Dean Kimball of Cornell doubts whether this is pos- 
sible. Another difficult question is to what extent the 
college and the society can be linked together without 
hazard to either of these inherently independent agencies. 

Many imponderables also have to be dealt with, for 
human problems are not amenable to the treatment ap- 
plicable to inanimate material. In this respect therefore 
the work of the Council is not a scientific or engineering 
problem, and the members of the ECPD necessarily 
must step out of their part as engineers and develop 
new methods for dealing with the task. Here, however, 
lies a test of the profession itself. How it succeeds in 
handling the self-imposed responsibility will show 
whether it has yet adequately broadened its power to be 
able to direct not merely things but also the men and 
movements that influence the world’s advance. 

The great hopes reposed in the new movement rest 
only in part on the qualification and vision of the men 
now directly participating in the movement. They re- 
side chiefly in the response of the profession as a whole. 
Without active aid from the majority of engineers, the 
Engineers Council for Professional Development will 
have limited power. But if this support is gained and 
if the activities of the Council are directed to the interests 
of the world as a whole, its date of birth may mark a 
decisive epoch in the profession’s history. 
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NEWS OF THE WEEK 





Public Works Board 
Makes Large Loans 
For Municipal W ork 


OANS AND GRANTS for municipal 
work under the Public Works Admin- 
istration for the week ending Oct. 14, 
amounted to over $38,000,000. With the 
allotment made for federal projects, the 
new construction authorized during that 
week totalled close to $50,000,000. Details 
of the non-federal projects are given in 
the accompanying table. 


Chicago gets $8,000,000 


The largest single item for municipal 
construction was a loan and grant of $8,- 
000,000 to the Sanitary District of Chicago 
for completing five contracts let by the 
Sanitary District in 1931, but on which 
work had been suspended for lack of funds. 
In making the allotment Secretary Ickes 
said, “The Public Works Administration 
reserves the right to call for new bids to 
complete the Sanitary District's work. The 
Public Works Administration will buy at 
par $8,000,000 worth of Sanitary District 
bonds, but will hold all these bonds until 
the Sanitary District shall have repaid 70 
per cent with interest, whereupon the PWA 
will return the remaining 30 per cent. 
In other words, on account of the finan- 
cial situation of the district as evidenced 
by prior default on its bonds, there will 
not be made a 30 per cent grant at the 
beginning of the work. But, in effect, we 
will hold the 30 per cent as an additional 
security for the loan of 70 per cent.” 


Other large allotments 


Other large allotments included $1,500,000 
to Franklin County and the State Roads 
Department of Florida for a toll bridge 
across Apalachicola Bay; $1,430,000 to San 
Antonio, Texas, for a trunk sewer and 
lateral systems and an extension to the 
sewage treating plant ; $2,500,000 to Arling- 
ten County, Va. for a sanitary sewer 
system and primary treatment plant; and 
$3,000,000 to the city of Danville, Va., for 
a 10,000 kw. hydro-electric power plant 
including dam and tunnels. This is the 
first allotment for a municipal power plant. 
A loan and grant of $2,600,000 to the Red 
Bluff Water Control District, Pecos, Texas, 
for an earth dam, power plant and trans- 
mission line, also was authorized. A loan 
and grant of $2,500,000 to Salt Lake City, 
Utah, was made for general municipal 
improvement work and two loans and 
grants were made to the city of Columbus, 
Ohio, one of $3,400,000 for an activated- 
sludge sewage treatment plant and one 
of $1,800,000 for intercepting sewers. 


Large grants to San Francisco 


Thirteen grants totalling $5,895,000 were 
authorized to be made to the city of San 
Francisco for a number of municipal proj- 
ects. They include a grant of $798,000 


(Continued on p. 484) 


Edward M. Markham Appointed 
Chief of Engineers, U. S. Army 


Edward M. Markham, Colonel, Corps of 
Engineers, division engineer, Great Lakes 
Division, Cleveland, was appointed Chief 
of Engineers, U. S. Army, by the Presi- 
dent on Oct. 17 and raised .to the rank 
of major general. He succeeds Major 
General Lytle Brown whose 4-year term 
of office expired on Oct. 1. Appointment 
of Colonel Markham, one of the younger 
officers of the rank of colonel to the posi- 
tion of Chief of Engineers follows out a 
precedent established when General Brown 
was appointed of naming a man to the 
position of Chief of Engineers who would 
be able to fulfill the four-year term before 
his retirement on account of age. 


Court Will Not Reconsider 
Chicago Drainage Case Decision 


The United States Supreme Court, at the 
opening of its fall session on Oct. 9, refused 
to reconsider the decision reached in its 
last term requiring the state of Illinois to 
finance the sewage disposal work at Chicago 
if the Chicago Sanitary District is unable 
to finance the work through the sale of its 
own bonds. The Supreme Court in May 
of this year (ENR, May 25, 1933, p. 696) 
ordered the state of Illinois to arrange for 
completion of the sewage disposal plant by 
Dec. 31, 1938, in order that the diversion 
of water from Lake Michigan might be 
reduced to 1,500 sec.-ft. by that date. 


te 


Land Purchased for Homesteads 
Under National Recovery Act 


Acting under the subsisting homestead 
provisions of the Recovery Act, the Sub- 
sistence Homestead Division of the Interior 
Department, on Oct. 12, announced that 
it had purchased 1,100 acres of farm land 
in Preston County, near Morgantown, West 
Virginia, on which to establish a demon- 
stration project in decentralized industry 
for 200 families. Unemployed coal miners 
from the surrounding reg? n will be used. 
Homes will cost about $2,000 and will be 
paid for over a period of 20 years. The 
Recovery Act provided $25,000,000 for this 
purpose. The Morgantown project includes 
construction of a factory to make products 
required by the Post Office Department 


. 


Unemployed Engineers in Canada 
Aided by Engineering Institute 


Relief measures taken by the Engineer- 
ing Institute of Canada have resulted in 
the placement of a considerable number 
of unemployed engineers, according to a 
statement made by R. J. Durley, Secretary 
of the Institute, before its Montreal branch 
on Oct. 5. Sixty-five men were placed 
through bulletins and service records sent 
to prospective employers and 92 members 
have been placed in supervisory positions 
in relief camps throughout Canada. 


Low-Cost Housing 
Progresses Steadily 
Under PWA Program 


LANS for the low-cost housing pro- 

gram have been progressing steadily, 
with the proposed federal housing corpora- 
tion occupying principal interest. Also in 
addition to notable progress in Cleveland 
and Euclid, Ohio, new loan allotments 
have been announced for projects in San 
Francisco and Atlanta. A contract was 
let in Philadelphia last week. 

Construction of low cost housing for 
lease or sale, using federal funds would 
be a radically new departure from existing 
practice for, according to Secretary Ickes, 
the plan contemplates doing the work “with- 
out the request or aid of the city.” Cur- 
rent projects for which loans have been 
allotted are all sponsored by private lim- 
ited-dividend companies. A public housing 
authority district has been set up in Cuya- 
hoga County (Cleveland), Ohio, for the 
purpose of building and operating low-cost 
housing, and some cities, such as Detroit, 
Milwaukee and Los Angeles, have munic- 
ipal laws which permit public housing, 
but so far no definite progress has been 
made in this field. The studies of a set up 
for a federal housing corporation, it is 
understood, are still actively underway at 
PWA headquarters in Washington. 


Cleveland’s financing 


In Cleveland, the first method proposed 
for financing the local share of the cost 
of the approved housing was found to be 
impracticable In the original proposal the 
federal government was to take a first 
mortgage in the amount of its loan of 
$12,000,000, while the $2,000,000 of local 
equity required was to be financed by a 
second mortgage. Cleveland banks being 
by law barred from handling second mort- 
gage paper could not cooperate in such 
financing. The proposal was then made to 
Washington and finally approved that a 
first mortgage of 60 per cent of the $14,- 
000,000 total cost and a second mortgage of 
40 per cent be used as the basis for financ- 
ing. Under this arrangement, Cleveland 
would be allotted $1,000,000 of first mort- 
gage bonds and $1,000,000 of second mort- 
gage bonds, while the federal government 
would take the remainder of both first and 
second mortgage bonds. The local banks 
could thus take some of the first mortgage 
bonds, while the second mortgage bonds, in 
part at least, will be used to pay for con- 
struction materials and engineering and 
architectural services. At present it is 
contemplated that materials dealers, engi- 
neers and architects will be asked to take 


15 per cent of their pay in second mortgage 
bonds. 


Euclid ready to work 


Final contract for the $1,000,000 housing 
project in Euclid, Ohio, has been signed. 


(Continued on p. 484) 
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J. Waldo Smith 
Dies at 72 


Former chief engineer of Catskill 
water oer project dies 
of sudden heart attack 


WALDO SMITH, chief engineer of 

* the board of water supply of New York 
City during the construction of the Catskill 
water supply system, and consulting engi- 
neer to the board since his retirement in 
1922, died suddenly of heart failure on Oct. 
14 at his residence in New York City. He 
was 72 years of age. Due to the condition 
of his heart, Mr. Smith in recent months 
had spent most of his time at his home in 
the Catskill Mountains; he had come to 
New York to attend an anniversary dinner 
of an old friend on water supply work in 
New Jersey, and was preparing to go to 
the dinner when the fatal attack came. 

J. Waldo Smith is best known for his 
work as chief engineer on the Catskill 
water supply system. He organized and 
directed that $175,000,000 undertaking 
throughout, including the great aqueduct to 
New York City with its deep siphon under 
the Hudson River. But his active career 
included a major part in the planning and 
construction of many other water supply 
systems. 

Born in Lincoln, Mass., March 9, 1861, 
Mr. Smith, while still in his teens, assisted 
in the construction of a small supply system 
for his home town and at the age of 17 
was placed in charge of the pumping plant, 
acting as fireman, engineer and general 
superintendent. Later, he atended Phillips 
Academy in Andover, and at the age of 20 
became an assistant in the office of the 
Essex Company under Hiram F. Mills, 
chief engineer. His work there showed 
him the necessity of a technical education, 
and accordingly he entered Massachusetts 
Institute of Technology, graduating in the 
class of 1887. During the summer vacation 
in 1884 and 1885 he served as an assistant 
with the Holyoke Water Power Co.; after 
graduation he was with the company again 
until 1890. 

In 1890 Mr. Smith became connected with 
the East Jersey Water Co., and during the 
following 13 years was engaged in the con- 
struction of an extensive system of reser- 
voirs and pipe lines to supply towns in 
northern New Jersey, his work there 
culminating in the design and construction 
of the filtration plant at Little Falls, first 
modern mechanical water filter plant in the 
United States. 

Mr. Smith was appointed chief engineer 
of the Aqueduct Commissioners of New 
York City in 1903, and under his direction 
the new Croton dam, then the largest 
masonry dam in the world, was completed, 
as was the Muscoot da--, the Jerome Park 
reservoir and the design for the Cross 
River dam. 

In 1905, when the great project to obtain 
an additional water supply of 500 million 
gallons a day from the Catskill Mountains 
finally was authorized, Mr. Smith was 
named chief engineer of the newly estab- 
lished Board of Additional Water Supply. 
Work on preliminary plans was begun in 
August and was pushed at such speed that 
they were ready for approval by the Board 
of Estimate in October. Detailed plans 
and drawings were begun at once and the 
first contract was let in the spring of 1907. 

Under Mr. Smith’s direction the Ashokan 


dam was built, the Kensico reservoir en- 
larged, and the aqueduct to New York City 
built, including the pressure siphon which 
passes under the Hudson River between 
Storm King and Breakneck Mountain at 
a depth of 1,100 ft., also the 18-mile city 
aqueduct tunnel under New York City. The 
completion of the first stage of this work, 
the actual delivery of over 300 million 
gallons of water to New York City, was 
accomplished in October, 1917, more than 
one year ahead of the estimated time and 
within the estimated cost. Subsequently, de- 





Blank & Stoller 


J. Waldo Smith 


velopment of the Schoharie watershed was 
undertaken, including the construction of 
the Gilboa dam and driving the 18-mile 
Shandaken tunnel. The latter project had 
been carried through to the contract stage 
when, in 1922, after 17 years of active 
direction of the work, Mr. Smith asked the 
board of water supply to pass the responsi- 
bility for carrying through the work to a 
completion to the men under him in order 
to give him time for a fuller study of the 
future problems of the system. At that 
time he said, “I would not think of taking 
this step if there were not others entirely 
familiar with the work who by experience 
and ability are capable of directing the 
work. It has been one of the features of 
this organization throughout to train men 
to accept responsibility and be familiar with 
the duties of their immediately superior 
officers, so as to be capable of assuming the 
position if it becomes vacant by resignation 
or otherwise.” 

Since his resignation Mr. Smith, in ad- 
dition to his consulting work for the board 
of water supply of New York City, has 
acted in a similar capacity for the cities of 
Philadelphia, St. Louis, Boston, Hartford, 
Kingston, San Francisco and Vancouver 
and as consulting engineer on the Moffat 
Tunnel. 

In 1918 the four founder engineering 
societies conferred the John Fritz, Medal 
upon Mr. Smith, and in 1928 the Amer- 
ican Society of Civil Engineers elected him 
to honorary membership. 

Mr. Smith’s exceptional abilities and 
character are reflected more adequately in 
the following words, written at the request 
of Engineering News-Record by one of his 
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intimate friends, associated with his work 
for many years past: 

“It is seldom possible from a_ cate- 
gorical recital of the accomplishments of 
an individual to glean anything as to the 
true inwardness of the man. Every normal 
person admires success and respect 
for him who has earned it. The winning 
of distinction is significant of greatness and 
of quality. But from what roots does 
greatness spring and wherein lies its es- 
sence? I am writing these words because 
you have asked me out of my long 
friendship and love for Waldo Smith to 
analyze, as best I may, the reasons for the 
fulness of his life and the great measure 
of distinction he achieved in the hearts and 
minds of all with whom he came into con- 
tact And this is most fitting because Waldo 
Smith fully as much as any engineer of 
the period exemplified the highest ideals of 
the profession. His mind and heart were 
a book as open as his office door, which 
was never closed. Nothing was ever said 
or done in that office which could not have 
been shouted from the housetops. His 
door was always open to those who came 
and no previous appointment was needed. 

“Sprung from a long New England 
ancestry, he inherited those qualities of 
fairness, of economy and of rugged honesty 
which controlled and characterized his every 
thought and action. No matter what ques- 
tion came to him, his primary concern was 
that his decision should be just and that the 
equities should be balanced. Had he fol 
lowed the law he would have been a great 
judge. But Waldo Smith was an engineer 
by nature. He could determine the value 
of a plan almost at a glance, and his mind 
at once went forward to the effects which 
would follow from the plan. To him the 
details of a structure pictured an operating 
whole; the plan for a project visioned the 
social, the economic and the political con- 
sequences to which it would give rise. Yet 
his reports were models of brevity, though 
full and complete. 

“ As an engineer he worked not only with 
materials but even more brilliantly with 
men—both the men who put the materials 
from the drafting board into the com- 
pleted structure and the public officials who 
provided the necessary funds and approved 
his plans. Waldo Smith worked with men 
as one of them. As they had ability he 
recognized it, as they had faults he over- 
looked them. He was the engineer and 
director of men because he held the respect 
and confidence of all. 

“His qualities were brought into out- 
standing relief by his great personal 
modesty. Never did he seek publicity or 
notice for himself. Always did he insist 
that credit should go to the men who de- 
served it, and always did he particularly 
remember those who served with faithful 
distinction. The organization he built up 
on the Catskill Aqueduct was one of 
socialized service, and partly because of this 
fact its spirit and loyalty were boundless 
and its influence has gone far and wide. 
Each man of his staff as well as everyone 
of the many contracting organizations 
which executed the work saw in him the 
exemplification of all that was good and 
noble and true. His friends were legion. 
They were his strength and his comfort. 

‘None knew him but to love him 

None named him but to praise’ 

“ The friends of Waldo Smith will miss 
his genial presence, his sound counsel and 
his fearless honesty. The profession will 


feels 


be the poorer for his passing.” 
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Public Works Board 
Makes Large Loans 
For Municipal Work 


(Continued from p. 482) 


to defray part of the cost, estimated at 
$3,500,000, of raising the height of 
O’Shaughnessy Dam by 85.5 ft.; $2,695,000 
for extensions to the water supply sys- 
tem, estimated to cost $12,000,000, and 
$1,400,000 for a 200,000 kw. hydro-electric 
plant in Tuolumne County, estimated to 
cost $6,308,000. 


Army and Navy projects 


An allotment of $8,961,052, has been made 
to the Bureau of Yards and Docks of the 
Navy Department for the construction of 
officers’ quarters, barracks, hangars, etc., 
at naval stations. The largest items are 
$2,000,000 for Mare Island, Calif., and 
$4,155,000 for Pearl Harbor, Hawaii. The 
Navy Department also got $225,000 for 
sanitary sewers at the naval academy at 
Annapolis, Md.; $535,887 for new mechani- 
cal and handling equipment in the navy 
yards, and $1,530,000 for radio communica- 
tion facilities at ten stations. 

The War Department received an allot- 
ment of $3,600,000 for channel stabilization 
work on the lower Missouri River between 
Kansas City and the mouth, most of which 
will be spent for channel contraction and 
bank protection between Kansas City and 
Hermann, Mo. 


Engineering News-Record — October 19,1° 


An allotment of $15,500,000 has been 
made for the first year’s work on the Fort 
Peck Dam and reservoir in eastern Mon- 
tana, 12 miles above the confluence of the 
Milk River with the Missouri River. It is 
designed to conserve water for navigation 
on the Missouri River. 

The Department of Agriculture has re- 
ceived $110,975 for an experimental labora- 
tory at Auburn, Ala., and $1,145,000 for 
the experiment station at Beltsville, Md., 
for buildings and land. Three allotments 
totalling $381,500 were made to the Public 
Health Service, mostly for the purchase 


of boats. 
Texas relief work . 


A grant of $2,670,000 as part of a 
drought relief and highway program cost- 
ing $8,900,000 has been made to the state 
of Texas. This is in addition to the 
$24,244,000 allocated to Texas from the 
highway fund. The balance of the pro- 
gram will be financed by the Federal Emer- 
gency Relief Administration. 

Flood control work on the Sacramento 
River in California to be carried out under 
the direction of the Chief of Engineers, 
U.S. Army, received $1,500,000 which with 
$500,000 to be supplied by the state will 
be used for the construction of levees, 
channel enlargements and outfall struc- 
tures. 


Administrative expenses 


The National Recovery Administration 
received $3,120,000 from the Public Works 
Administration for administrative expenses 
until June 30, 1934, and $10,000 was allo- 





DETAILS OF PWA LOANS AND GRANTS FOR NON-FEDERAL WORK 


Loan & Grant 
Locality 


Man-Montbs 





or Grant pe Work Provided Amount 

Shippensburg. Pa. L. & G. Water Line 450 $150,000 
Chicago, Ill. L. & G. Sewage 81,000 8,000,000 
Apalachicola Bay, Fla L. &G. Bridge 7,680 1,500,000 
Dows, Iowa... i. Streets 80 4,200 
Beaver Dam, Wis L.&G Sewage Plant 760 210,000 
San Antonio, Texas L.&G Sewers 8.400 1,430,000 
Pawtucket, R. I.. L.&G City Hall 1,750 425,000 
Westminster, Md.. L.&G Sewage System 1,200 289,000 
El Paso County, Colo L.&G High School 3,000 939,111 
Arlington County, Va. L. &G Sewage System 11,000 2,500,000 
Danville, Va. oe L.&G Electric Plant 28,800 3,000,000 
Marshall, Minn G. Repair to Sewage disposal plant 9,000 
Waconia, Minn G Sewage Plant addition 132 6,000 
Longmont, Colo G. Streets 225 6.000 
Flint, Mich. G. Streets 100 14,000 
Harbor Springs, Mich G. Sewers 100 4,200 
Longview, Texas G. School Bidg 30 2,400 
Burlington, Wis. G. Reservoir 13 1,000 
Central Point, Miss G School Bldg. 25 700 
McLeod County, Minn... G. Bridges 992 36,000 
Georgetown, 8.C...... L. & G. Water 12 16,000 
Pecos, Texas. L. & G. Power & Irrigation 12,000 2,600,000 
Monte Vista, Colo. L. Reservoir 520 300,000 
Nashville, Tenn. L. Dormitory 1,200 400,000 
Dillon, Mont... ie Mont. Reservoir 300 75,000 
Salt Lake City, Utah L. & G. Gen. City Impr. 12,000 2,500,000 
Wilmington, Del G. High School 5,120 435,000 
Columbus, Ohio L. & G. Sewage Treatment 13,200 3,400,000 
Columbus, Ohio L. & G. Intercept Sewer 11,200 1,800,000 
Boscobel, Wis L. & G. Community Bldg. 180 64,000 
Circle, Mont L. & G. School Bldg. 120 40,000 
Brownsville, Texas L. & G. Utilities 1,275 200,000 
Palo Alto, Calif : Grant Sewer 300 29,000 
Elbow Lake, Minn... Grant Auditorium 125 8,000 
Ottawa Co., Kan. Grant Roads & Bridges 70 2,000 
Peoria Co., IL.. ; Grant Sewer 300 23,000 
Brunswick Co., N.C..... Grant School 36 3,500 
Baltimore, Md...... ‘ Grant Sewer 176 9,000 
Colorado Springs, Colo. Grant Water Dev. 3,50 285,000 
Parkwater, Wash........ Grant Airplane Hangar 200 27,000 
Cloverdale, Calif aoe Grant Sewer 30 1,700 
Baltimore, Md. | oan Grant Fire Eng. House 200 12,000 
Wilmington, Del.. ‘ Grant Waterworks 4860 72,000 
San Francisco, Calif : Grant Dam 12,600 798,000 
San Francisco, Calif ; Grant Bidgs. 1,000 77,000 
San Francisco, Calif... . . Grant Bidgs. 3,600 354,000 
San Francisco, Calif... .. Grant Streets & Bivds. 7,800 464,000 
San Francisco, Calif... .. Grant gs. 7,470 666,000 
San Francisco, Calif... . . Grant Yacht Harbor Ext: 1,440 203,000 
San Francisco, Calif... .. Graut Bathing Beach 1,980 166,000 
San Francisco, Calif.... . Grant Water System | 50,400 2,695,000 
San Francisco, Calif... .. Grant Ext. St. Car Line 160 14,700 
San Francisco, Calif ‘ Grant Fire System Ext. 5,400 460,000 
San Francisco, Calif Grant Sewer 7,800 545,000 
San Francisco, Calif Grant Airport Improv. 1,716 53,000 
San Francisco, Calif Grant Hydro-Elec. Plant 12,600 1,400,000 
TO sc) Ss eee 322,333 $38,718,511 


cated to the Department of Labor for . 
pense incurred in field investigation 
wage scales. The Treasury Departn 
was allotted $315,000 to supplement 
previous allotment of $4,828,000 for 
New York City Post Office annex, 
account of increased construction cos 
$77,000 was allocated to the purchase 
window fixtures for government buildi: 
in Washington. 


a 


Low Cost Housing 
Progresses Steadily 
Under PWA Program 


(Continued from p. 482) 


Thus this project, providing for some 3 
individual homes built for lot owners wi 
government funds, is ready to go ahead. 


New allotments 


The San Francisco allotment of $3,230) 
000, noted briefly last week, goes to the 
Roosevelt Terrace Housing Developme: : 
for a project to be built on a site of 1% 
acres near the east end of Golden Gat 
Park. It is stated that the city recent! 
has purchased 54 acres of this plot for 
park. The project will provide 886 apart 
ments totalling 3,048 rooms, which wil 
rent at an average of $11 per room pe: 
month. The buildings, all fireproof ani 
covering about 28 per cent of the plot, ar: 
mainly four-story walk-ups grouped aroun: 
a court, which is dominated by a central! 
six-story elevator building. 

Two allotments were made for project 
in Atlanta, both involving slum clearanc: 
One was to Techwood, Inc., for $2,600,000) 
for a project for white occupancy. Thi 
other, made to the University Housing 
Corp., was for $1,212,500, for a project 
planned for negro occupancy. The Tech 
wood project will cover a site of ten cit) 
blocks, two of which are to become cit\ 
parks. It will remove one of Atlanta’, 
worst slums from a main thoroughfare 
between the business section and the Geor 
gia School of Technology. Accommoda- 
tions will be provided for 557 families in 
two and three-story walk-up, fireproo/ 
apartments, containing 1,965 rooms. There 
will also be a dormitory of 160 rooms for 
students of Georgia Tech. The land cov- 
erage is about 25 per cent, exclusive of 
public parks. The estimated rental will 
be between $7.50 and $8 per room: per 
month. Citizens of Atlanta are furnishing 
an equity of $375,000. 

The negro project will occupy six cit) 
blocks adjacent to Spellman and Atlanta 
Universities (both negro). The buildings 
will be three-story and fireproof. The new 
housing will consist of 800 apartments of 
three and four rooms each. The average 
rental per room per month will be between 
$4.50 and $5.00. 


First housing contract 


In Philadelphia, Hillcreek Housing 
Corp., which had received an allotment of 
$1,290,000, has let a contract for construc- 
tion, the first for PWA housing. The 
project includes 6-room residences and 
3-story apartments adjacent to Tacony 
Creek Park and near an industrial area 
6 miles from the city hall. 
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Public Works Administration 
Takes New Steps to Speed Projects 


AYS AND MEANS of decen- 

tralizing legal procedure now are 
being considered by the Public Works 
Administration in an effort to reduce the 
long lapse of time between allotment of 
funds and final execution of contracts for 
state and municipal projects. Despite the 
speed with which the headquarters staff is 
now acting on applications, the actual dis- 
bursement of funds still is a mere dribble. 


To reduce legal delays 


The principal obstacle to getting work 
under way before cold weather curtails 
operations is the maze of legal require- 
ments with reference to bond contracts and 
other steps required to establish the eli- 
gibility of the applicant and its financial 
responsibility. Complications are intro- 
duced by the variations in legal practice as 
between the several states. This has handi- 
capped the PWA’s legal staff which is cen- 
tralized in Washington, although an effort 
has been made to build up personnel that as 
a group is familiar with state laws and 
rules of practice throughout the country. 

Except for the standard labor provisions, 
no two bond contracts which evidence the 
loan by PWA and the applicant’s obligation 
to repay are exactly alike. Just how this 
multilateral legal procedure may be rend- 
ered more flexible, and more liberal as well 
as speedier, presents a problem that is as 
confounding as has been the attempt to 
comply with the variety of requirements 
that such formal documentation imposes. 

Having succeeded in speeding up its own 
machinery in making allotments and finding 
that this is futile unless subsequent formali- 
ties also are abridged, PWA now is con- 
vinced that this can only be accomplished 
on the ground in the several states. 
Whether this resolve will be carried 
through by delegating more authority to 
state advisory boards remains to be seen. 
It seems obvious that legal personnel will 
be needed at state headquarters, whether 
furnished by assignment from Washington 
or by appointment of lawyers in the state. 


Speeding up work 


In its desire to get construction actually 
going throughout the country, the PWA 
also is considering what can be done to get 
action from laggard state advisory boards. 
This was intended to be the function of the 
several regional advisers but such super- 
vision has not been effective except in a 
few notable instances. 

Administrator Ickes this week requested 
state advisory boards to stop passing the 
buck to Washington by endorsing bad 
projects. It appears, he said, that in some 
instances state groups are afraid to say 
no, with the result that valuable time is 
wasted in Washington. The criticism is 
stated to apply to a certain few states 
where the boards are subject to particular 
pressure in behalf of certain projects. Mr. 
Ickes emphasizes that the members of state 
boards are federal officials and are respon- 
sible to the people of the United States 
rather than to their local communities. 

Carrying its drive for action right 
through to the job, the PWA now is per- 
mitting construction on force account. In 
order tO satisfy itself that funds are prop- 
erly safeguarded in every case, no set rule 
has been adopted for allowing force ac- 


count work. Circumstances will govern in 
every case. In general, PWA still prefers 
contract work. 


Legal remedies proposed 


Because of the existing legal delays, said 
Henry T. Hunt, General Counsel of PWA, 
on Oct. 17, it appears that no large part 
of the $1,600,000,000 available for state 
and municipal projects can be spent this 
year, and that its effect will not be sub- 
stantial until 1934. By January 1, he 
estimates, allotments to states and cities 
will total $1,250,000,000. 

Several methods of reducing legal de- 
lays have been outlined by E. H. Foley, 
Jr., assistant general counsel. Removing 
statutory restrictions will take too long for 
emergency purposes. In the case of purely 
statutory restrictions the first step is to 
pass a revenue bond act, permitting a 
pledging of the revenue from the particular 
project involved for repayment of the 
bonds, thus avoiding placing additional 
burdens on taxpayers. A second step is 
to authorize cities to borrow from the 
PWA without regard to statutory debt 
limits and to dispense with the require- 
ments of referendum elections, notice of 
hearings and other time losses, such as 
requirements of public sale. The recently 
passed New York law, chapter 782 of the 
laws of 1933 should however be used as a 
model only with care as it is declared to 
be ambiguous and ineffective in certain 
respects. 

The third possible method is to make the 
raising of the debt limits dependent upon 
review by a state commission, which com- 
mission may authorize the municipality to 
incur indebtedness to the United States 
which shall not be included in computing 
the statutory debt limits (chapter 2078, 
Rhode Island laws of 1933). The fourth 
method (chapter 26 of the acts passed by 
the extra session of the general assembly 
of Virginia in 1933) swept away all 
statutory limitations on the issuance of 
bonds for a limited period of time and 
only for PWA loans and grants to the 
counties, cities and towns. This is con- 
sidered the best method. 


Simple procedure for grants 


Cities that apply only for the federal 
grant of 30 per cent of the cost of labor 
and materials and finance the remainder of 
the cost by borrowing elsewhere than in 
Washington are in a position to get final 
action without delay as the contract cover- 
ing the grant is much simpler than that 
involving purchase of bonds by PWA. In 
the latter category of applications, local 
debt and ‘tax limitations constitute an 
obstacle that is difficult to surmount. Con- 
centration by PWA on legal snarls may 
remedy this situation to some extent and, 
if litigation holds out any promise, the 
PWA will participate in test suits. 


-Wage scaly questions 


The PWA minimum wage scale is 
blamed for the reluctance of many cities to 
undertake construction of public improve- 
ments. There is no evidence that Adminis- 
trator Ickes will reconsider the rates agreed 
to by the trade unions. The PWA scale 
must be paid on all jobs financed wholly 
or in part by the federal government. This 
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includes projects on which the PWA’s dis- 
bursement is limited to the 30 per cent 
grant. 

The wage rate provisions cannot be 
escaped by deliberate stratagem as, for ex- 
ample, a division of costs under which 
PWA would pay for materials by grant or 
otherwise, leaving the local community to 
pay the labor on its own wage basis. This 
idea found favor in several towns because 
of the large number of men on relief rolls 
who are willing to work for a very low 
wage. It is possible that federal funds 
appropriated for direct relief may be com- 
bined with public works funds to create 
more employment but the PWA scale will 
stick, according to PWA officials. 


Winter work 


Except to give right of way to projects 
in northern states as fast as they are sub- 
mitted, there is little that the PWA can do 
specifically to encourge winter work. All 
contracts between the borrowing munici- 
pality and the construction firm include 
time limits of the usual nature. Federal 
inspection is relied upon to assure perform- 
ance in accordance with the contract. 

Incomplete plans that presumably are due 
to the inability of applicant communities to 
hire engineers litter PWA desks in Wash- 
ington. PWA will not advance funds for 
preparing plans because, says Mr. Ickes, 
the project may subsequently be disap- 
proved and the money wasted. 


Federal housing 


Creation of a federal corporation to 
undertake construction of lowcost housing 
in communities throughout the country is 
waiting upon scrutiny by Henry T. Hunt, 
PWA chief counsel, of the tentative ar- 
ticles of incorporation. PWA favors the 
direct undertaking in order to give wider 
scope to the housing feature of the public- 
works program than is possible by financ- 
ing limited-dividend corporations and the 
comparatively few cities that either by 
reason of their “home rule” status or spe- 
cific state housing law, as in Ohio, can 
engage in construction. 

The extent of the federal government's 
program will depend on developments. The 
federal corporation should, in Administra- 
tor Ickes’ opinion, be able to provide hous- 
ing at a lower cost per room than the 
limited dividend corporation but he explained 
that the field is so wide that there would 
be no excuse for competition. The federal 
corporation would be financed by purchase 
of its capital stock from PWA funds and 
eventually a revolving fund would accu- 
mulate from the proceeds of sale and 
leases. The corporation would have the 
right to condemn land for house construc- 
tion, which many cities cannot do. 

All together, it is believed that the hous- 
ing program would move forward much 
faster under the direct federal undertaking 
than it has to date. Sixteen projects have 
been tentatively approved representating 
loans by PWA, totaling $46,000,000. From 
150 to 175 projects are pending, but ex- 
peditious action is retarded by many com- 
plications. Many of the limited-dividend 
corporations are finding it hard to raise the 
required equity of 15 per cent, although 
PWA is willing to finance the remainder. 
Land desired for development is held at a 
high “nuisance” value. The first municipal 
project, that of Detroit, is still to come. If 
approved this project is eligible for a 30 
per cent grant, which is not available to 
limited dividend corporations. 








486 


New River Case Dismissed 
By Court of Appeals Order 


The now-famous suit brought by the 
Appalachian Electric Power Co. against 
the Federal Power Commission to test the 
commission's right to exercise control over 
power plants on the non-navigable sections 
of rivers has been ordered dismissed by the 
United States Circuit Court of Appeals of 
the Fourth District. The court maintained 
that it had no jurisdiction and that the 
district court was in error in accepting 
jurisdiction. The lower court decision 
(ENR, April 6, 1933, p. 446) had upheld 
the power commission in its claim to juris- 
diction over the power company’s proposed 
New River hydro plant. 

The Appalachian Electric Power Co., 
with the approval of the state of Virginia, 
undertook to build a water power plant 
on the New River, a major tributary of 
the Kanawha River, but declined to apply 
to the Federal Power Commission for a 
full license on the ground that the river 
is not navigable. The commission, how- 
ever, maintained that its jurisdiction ex- 
tended to the New River as control of its 
flow would affect navigation on the 
Kanawha and demanded application for a 
license before the work could start. 

If upheld in its claim, the commission’s 
jurisdiction would be extended to prac- 
tically all the rivers of the country. 

Dismissal of the present suit means that 
a new effort will have to be made to get 
the subject before the Supreme Court be- 
fore the question at issue can be decided. 


aemece, ermuaees 


Subway Proposed for Cleveland 


Construction of a subway from the east 
end of the Detroit-Superior high-level 
bridge in Cleveland to Euclid Ave. and 
107th St. is proposed in a resolution adopted 
by the transportation committee of the city 
council of Cleveland, asking the mayor's 
recovery committee to include such a four- 
track subway in its public works program. 


—— fe 
SOCIETY CALENDAR 


AMERICAN INSTITUTE OF STEEL 
CONSTRUCTION, annual meeting, Chi- 
cago, Oct. 17-21. 

HIGHWAY RESEARCH BOARD, National 


Research Council, Washington, D. C., 


Dec. 7-8. 
NATIONAL CONFERENCE ON _ LOW- 
COST HOUSING, sponsored by the 


Cleveland Engineering Society, is to be 
held in Cleveland Oct. 25-27. 

OHTO STATE PLANNING CONFERENCE 
will hold its annual meeting at Columbus, 
Ohio, Oct. 19-20, with sessions at the 
Ohio State University and at the Deshler- 
Wallick Hotel. 


ROCKY MOUNTAIN SECTION, American 
Water Works Association, will hold its 
seventh annual meeting at the Park Lane 
Hotel, Denver, Colo., Oct, 24-26. At the 
same time the Third Annual Waterworks 
College of the University of Colorado will 
be held. A special item of interest will 
be an exhibit of the working model of the 
vortex sand trap being developed for use 


at Boulder Dam. 

CENTRAL STATES SEWAGE WORKS 
ASSOCIATION meeting Oct. 12-13 in 
Indianapolis covered advances in chem- 
ical treatment, in mechanization and in 
trade waste control, odor control, reventie 
and service charge financing, handling 
delinquences and PWA. The association 
is to give $20 cash awards hereafter for 
the best paper on science and treatment 
of sewage. H. F. Ferguson is the newly 
elected president. M. M. Starr Nichols 
and O. M. Leonard, vice-president, and 
Gus H. Radebaugh, Urbana, secretary- 
treasurer. .The next meeting will be held 
in Wisconsin, the date and place left 
to the executive committee. 
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Municipal Activities Suspended 
Due to W. Va. Court Decision 


Complete suspension of municipal activ- 
ity in several cities in West Virginia and 
a financial crisis of extreme gravity have 
resulted from a decision by the West Vir- 
ginia Supreme Court on Sept. 18 that inter- 
est and amortization charges on outstand- 
ing municipal bonds must be met from the 
limited tax revenues now available, and 
must take precedence over expenditures for 
service operations. ‘ax revenues are ex- 
tremely low, as the result of a recent con- 
stitutional amendment, and in many cities 
are less than the amount required for debt 
service. 

In November, 1932, the voters of West 
Virginia approved by an 8 to 1 vote a con- 
stitutional amendment classifying taxable 
property into four categories and setting 
a tax rate limit for each category. On 
March 7, 1933, the state supreme court 
held that tax levies to serve a proposed 
bond issue would have to be within the 
new constitutional limits. Four days later 
the legislature passed a law authorizing 
governmental subdivisions to impose a levy 
necessary for current expenses to the ex- 
tent of the maximum levy and to make 


we 


additional levies for debt charges. Sho: 
thereafter court action was brought 
enjoin the city of Huntington from lev, 
taxes that would total more than the | 
constitutional limits. This injunction 
court granted. In its decision it annou 
that “Regardless of constitutional 1i: 
on levies, old obligations must be paid 
paid from restricted levies before 

money is given to current expenses.” 

As an example of the effect of this di: 
sion on the various municipalities, the « 
of Morgantown can be cited: All the mo 
obtainable under the maximum levy 
Morgantown is required to pay bon 
indebtedness and there is nothing left 
operating expenses, except those recei 
outside the general tax levy which are 
of a small amount and hardly worth c. 
sideration. This city is now without fu 
to operate its fire department, police depar: 
ment, maintain streets, maintain sewera 
and garbage disposal, city lighting and c 
of administration of the government. 

Similar conditions are in effect in Wh: 
ing, Huntington, and other cities. 

Briefs were filed on Oct. 13 by the st: 
attorney-general for a rehearing of t! 
case. The governor, meanwhile, has a 
pointed a committee to devise remedi:! 
measures. 





Public Health Engineers Discuss 
Sewage, Water and Refuse Problems 


UBLIC HEALTH engineering is only 

one of ten sections of the American 
Public Health Association which held ses- 
sions at the 62nd annual meeting, Oct. 9-12 
at Indianapolis, but it carried on through- 
out the week, with joint sessions with the 
State Sanitary Engineers Monday and the 
Central States Sewage Works Association 
Thursday. Sewage, refuse and pollution 
topics predominated, with some attention 
paid to water, city growth, and plumbing. 
In the laboratory section, reports on 
standard methods, water pollution studies, 
swimming pools, B. coli reactions, aero- 
genes detection and germicidal efficiency of 
chloramine-T were covered. 

C. K. Calvert, Sanitary District of 
Indianapolis, described the sanitary works 
which handle both sewage and garbage on 
one site. Cost of collecting refuse in 1932 
was $2.51 per ton. Garbage was handled 
in 1932 by reduction at a cost of $3.25 per 
ton, or with interest and depreciation added 
at $6.00 per ton. Over a 5-yr. period the 
by-products have returned $3.30 per ton, 
operating costs were $3.52 and interest and 
depreciation have added $2.68 per ton. Sew- 
age comes from 375,000 people and repre- 
sents an equivalent population 673,000. At 
present both activated and primary sludges 
are digested in deep earth pits. For sev- 
eral months the plant has been operated 
without return of sludge, a 60 per cent over 
all reduction of B.O.D. being obtained. 
This method of operation permits a greater 
volume of sewage to be handled. 

In his discussion of “Liquid Wastes” 
Langdon Pearse, Sanitary District. of Chi- 
cago, outlined the improvements of the last 
30 years. In an 80-p. report of the com- 
mittee on sewage disposal, of which Mr. 
Pearse is chairman, appears an exhaustive 
statement with full bibliography on the use 
of chlorine in sewage treatment. Con- 
clusions reached as to the effect in reducing 


B.O.D. are as follows: (1) Chlorination to 
residuals of 0.2 to 0.5 p.p.m. after 10 min. 
reduces B.O.D. (5 day) from 15 to 35 pe: 
cent; (2) each part per million of chlorine 
absorbed causes a reduction of 2 p.p.m 
of B.O.D.; (3) the behavior of norma! 
organisms by chlorine is disturbed  sui- 
ficiently in sewage effluents to make further 
research essential before proper interpr: 
tations of B.O.D. results can be made; (4) 
chlorination to the point of free chlorine in 
a stream retards normal decomposition 
processes; and (5) effects of excess chlo 
rine in a heavily-sludged stream may !x 
negligible in maintaining aerobic conditions 
Harrison P. Eddy Jr., in his paper on 
“Improvement of Refuse Collection Meth 
ods and Disposal Systems” stated that 
service charges were worth while, as it 
made the department independent. Con 
tinuous instead of intermittent use of in- 
cinerators reduces first cost. Collection 
can often be improved by selection oi 
suitable equipment. Efficiencies depend on 
the operating management. Engineers can 
be used to good advantage for operators. 
In reporting on the status of the program 
of the Tri-State treaty on abatement 01 
pollution of harbor and coastal water. 
within the New York metropolitan area. 
F. S. Tainter, engineer, New York, said 
that while the three states, New York 
New Jersey and Connecticut, have not yet 
signed up, that sentiment is favorable. 
Keeping up with the demand for adequat: 
pure water said Harry E. Jordan, Indiana 
polis Water Co., involves such items a- 
standards, adequate treatment and metering 
Hardness is not harmful according t: 
John R. Baylis, Chicago, reporting for th: 
committee on water supply which ha; 
studied the effect of chemical constituent: 
in water on the human system. Iodine i- 
best given by salt rather than in water, ir 
the opinion of the committee. 
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Personal Netes 


A. Gorvon BatrLey, a civil engineer of 
Woodstock, N. B., has been chosen town 
manager of Woodstock by the town 
council. 


Joun Stranserc has been appointed 
city building inspector for Sheboygan, 
Wis., to succeed Rudolph R. John, re- 
signed, 


J. W. Prav, acting chief engineer of 
the New York Central Lines, Buffalo and 
East, has been appointed chief cngineer, 
effective Sept. 1. 


C. M. Mc Corp has been appointed super- 
intendent of the Memphis Water Depart- 
ment to succeed James Sheahan, who died 
last June. Mr. McCord takes charge at 
once. 


Wittr1amM Jupson Gray, consulting en- 
gineer of Springfield, Mo., has been named 
engineer examiner in the Missouri office 
of the Federal Public Works Adminis- 
tration. 


J. Atan FLeppERMAN has been ap- 
pointed chairman of the Public Improve- 
ment Commission, Baltimore, Md. The 
new appointee succeeds H. Webster Smith, 
who resigned recently. 


J. Wess Hoover, Everett, Wash., has 
been named engineer in charge of sec- 
ondary highways for the Washington 
state highway department. Mr. Hoover 
was former state highway engineer. 


Leo Baytes Remy, formerly engineer 
of construction, has been appointed division 


engineer in the bridge and ferry division, 
Public Works Department of Boston, 
Mass., to fill the position made vacant by 
the death of John E. Carty. 


Harotp E. WessMAN has been superin- 
tendent of the water department of the 
city of Rockford, Ill, since May 1. 
Mr. Wessman was _ formerly 
with Waddell & Hardesty 
gineers of New York City. 


associated 


consulting en- 


Brent S. DRANE, const uction engineer 
of Charlottee, N. C., has been appointed 
engineer-examiner for the North Carolina 
Public Works Admi:.istration. Mr. Drane 
was formerly chief engineer for the Las- 
siter Construction Co. of Charlotte. 


CHartes A. Park, formerly 
tendent of lightouses of the Eleventh 
Lighthouse District, Detroit, Mich., has 
been appointed chief engineer in the 
Bureau of Lighthouses, Washington, D. C., 
succeeding H. B. Bowerman, retired. 


superin- 


J. Vernon Orter, instructor in engi- 
neering drawing at Ohio State University, 
has been granted a leave of absence to 
accept appointment as engineer examiner 
for the Idaho Advisory Board of the fed- 
eral Public Works Administration. 


Gitpert L. Yetrer, formerly materials 
engineer in the Bureau of Construction 
and Repair, Navy Department, has been 
appointed welding engineer for the Bu- 
reau of Reclamation, Department of the 
Interior, assigned to the Boulder Canyon 
project. 


S. B. NeELson, consulting engineer of 
Kansas City, Mo., became chief engineer 


of the Missouri 
Commission on Oct. 1, 
Flanders Mr. Flanders 


valuation engineer 


je S. M. Warton has beet 
president and general manager of tl 
solidated Water Co. of Utica, N 
Franklin C. 
been elected chairman of the board 
directors Mr. Wharton comes 
Philadelphia, where he has been an e1 
neer and executive of the neral Water, 
Gas & Electric Co., the holding company 
of the Utica Corp 


>tate 


ceeding Hopkins, wl 


Obituary 


Frepertc V. Pitney, former president 
of the Morristown Aqueduct ( died at 
his home in Morristown, N. J., on Oct. 11, 
age 64 years. Mr. Pitney was a graduate 
in civil engineering from Princeton Univer- 
sity in the class of 1890 and devoted much 
of his time to the Morristown Aqueduct 
Co. until it was taken over by the munic- 


pality 


Patrick J. SLatrery, member of the 
engineering and contracting firm of Slat- 
tery-Daino Corp., Long Island City, died 
suddenly on the golf course of the West- 
chester County Club on Oct. 7. Mr. Slat- 
tery was 42 years old, a graduate of R.P.T. 
in the class of 1915. He was vice-president 
of the General Contracting Association of 
New York City and had been active in 
subway, construction work in the city. 


CONSTRUCTION STATISTICS OF THE WEEK 


IGHWAY LETTINGS aggregating $19,297,000 raised the 
total of the past week’s heavy contract awards to a six- 


months’ weekly high of $46,208,000. 
Ohio and Missouri. 


CONTRACTS 
(Thousands of Dollars) 
Weekly Average Week 
Oct., Four Oct. 19, 
1932 Weeks 1933 
Federal Government. $6,263 $13,334 $14,828 
State and municipal 13,700 12,929 23,807 


Total Public .... $19,963 $26,263 $38,635 
Total private .... 5,240 8,684 7,573 


Week's total ....$25,203 $34,947 $46,208 
Cumulative to date: 

1932 . $990,303 1933 $790,830 
NEW PRODUCTIVE CAPITAL 
(Thousands of Dollars) 

Week Cumu- 

Oct. 19, lative, 

1933 1933 

State and municipal $ 7,724 $233,951 
PWA allotments, public .. 38,543 641,619 
Corporate issues 46,347 
PWA allotments, private . 4,588 46,573 
Total new capital ....$50,855 $968,490 

Cumulative, 1932....$602,750 


Note: These figures include private bonds 
and stock sold for productive purposes; 
state and municipal bonds for construction ; 
R.F.C, advances for self-liquidating loans; 
PW A loans and grants to states and munic- 
ipalities, including the special highway 
funds; and PWA private loans. 


INDEX NUMBERS 


E.N.R.-Volume 

187.74 September, 1933 
175.48 August, 1933... 
159.16 ember, 1932. . 
1932 (Average)... 

1931 (Average)... 

1930 wn ‘ 


October, Sem. 
ia area 
verage)... 
1930 (A Bis» ; 
1913 (Average). 


Road contracts exceeding a 
million dollars were awarded by Texas, California, New York, 
The New York Central’s grade elimination 


project at Syracuse, to be built by day labor at an estimated cost 
of 34 millions, accounts for half of the private contract total. 
Other large awards include: Hillcreek Housing project, Phila- 
delphia, 1.3 millions; 
Winfield lock, 2 millions; 


Delaware River dredging, 1.5 millions; 


’ 


3oulder dam generators, 3 millions. 


CONTRACTS-WEEKLY AVERAGES 


CUMULATIVE CAPITAL AND 


ENGINEERING CONSTRUCTION CONTRACTS 


AS REPORTED BY E.N-R 
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Construction Equipment 
and Materzals 


Double-Drum Power Unit 
For Earth-Moving Equipment 


A new and improved double-drum power 
unit has just been announced by R. G. 
LeTourneau, Inc., Stockton, Calif., manu- 
facturers of heavy earth-moving equipment. 
The new unit carries more than twice the 
amount of line and has more than twice 
the amount of pulling power that the old 
LeTourneau double-drum unit possessed. 
It also has the lead sheaves above the 





New intended for o 


unit 
LeTourneau scrapers and tractor 


ower ration of 


erricks. 


drums instead of below, and has fair-leads 
on both lines so that they can be led in any 
direction. 

The new equipment is intended for op- 
eration of LeTourneau scrapers and tractor 
derricks. It is also applicable for opera- 
tion of any other equipment requiring two 
lines and, by leaving one line idle, for 
operating the bulldozers or other equip- 
ment requiring but a single line for op- 
eration. 

As in the former type control unit, one 
lever controls each drum; pulling it one 
way releases the drum and allows the line 
to run out; pulling it the other way actu- 
ates the drum and reels in the line; releas- 
ing the lever locks the drum. 


New Publications 


Welding Equipment. Universal Power 
Corp., manufacturers of arc welders, 1719 
Clarkstone Road, Cleveland, Ohio, have 
recently published bulletin 1056 on their 
shunt inductor welder-motor-generator sets, 
and bulletin 1057 on are welding acces- 
sories and clothing. 


Compressed Air. Ingersoll-Rand Co., 11 
Broadway, New York, has issued a new 
catalog, entitled “Portable Compressors, 
Tools, and Equipment,” which is designed 
to assist all users of compressed air. It 
describes and illustrates a wide range of 
machines and tools and lists the types of 
work for which each unit is best fitted. 
Recently developed products such as the 
two-stage, air-cooled portable compressor, 
the air-cooled stationary “Motorcompres- 
sor” and “Jackbits” are included, together 
with the complete line of I-R rock drills, 
paving breakers and pile drivers, drill steel 
sharpeners and oil furnaces, pneumatic 
tools, hoists, and boring machines. The 
catalog is designated as Form 1604F. 


New Equipment in Brief 


Oil Clarifier. The Briggs Clarifier Co., 
Inc., announces the Model H oil clarifier. 
It is a portable absorption refining unit 
connected directly to the crankcase of an 
internal combustion engine, and operating 
during the running of -that engine. It is 
designed for use with either gasoline or 
diesel engines of less than 250 hp. 


Diesel Locomotive. The Fate-Root- 
Heath Co., Plymouth, Ohio, builders of 
Plymouth locomotives, announce a new 
10-ton diesel-powered locomotive. A 
6-cylinder power plant is provided, of the 
solid-injection type, developing 95 hp. at 
1,200 r.p.m. Two types of drives are 
provided: mechanical gear drive in sizes 
from 6 to 60 tons, and diesel-electric drive 
in sizes from 25 to 60 tons. 


Water Pipe. A new type of water pipe 
made from a ternary lead alloy was 
exhibited by the British Non Ferrous 
Metals Research Association at the Ship- 
ping and Engineering Exhibition in 
London, held last month. These new pipes 
are made from alloys having a tensile 
strength 60 per cent greater than their 
lead equivalents, and weighing only two- 
thirds as much for pipe of similar capacity. 
The alloy is composed of lead, tin and 
cadmium, with sometimes the addition of 
antimony. 


Air-Cooled Compressor. A new type of 
air compressor requiring no cooling water 
has been developed by Ingersoll-Rand Co., 
11 Broadway, New York, N. Y. The new 
machine is called the motor-compressor 
and has a built-in motor. The motor frame 
is bolted directly to the compressor crank- 
case. The motor-compressor is a 2-cylinder, 
2-stage machine, with cylinders and inter- 
cooler air-cooled. Units are built in sizes 
from 20 to 50 hp., with piston displace- 
ments from 113 to 310 cu.ft. per minute 
and for discharge pressures up to 125 Ib. 


Paver. A new dual-drum paver has been 
announced by the Ransome Concrete Ma- 
chinery Co., Dunellen, N. J. The company 
states that the new paver has an output 
of from one-half to two-thirds more than 
the standard paver. The new machine has 
two standard-size drums built end to end. 
A power operated transfer chute passes 
the concrete from the first drum into the 
second. The dual drum has the same over- 
all dimensions as the drum of a standard 
paver except that it is longer and a longer 
boom may be used. 


Lubricant. Announcement has been made 
by the Armite Laboratories, 1450 East 61st 
St., Los Angeles, Calif., of a new lubricant 
in which metallic lead is the protective 
element. The lead has been broken down 
into such finely divided parts as to be vir- 
tually a soluble or liquid lead within a 
lubricant vehicle. The new product ‘is 
krown as Bestolife. It forms a thin pro- 
tective film of lead on all contacting sur- 
faces. It is claimed that the lubricant will 
withstand temperatures up to 430 deg. and 
will not entirely lose its lubricating stabil- 
ity until the melting point of lead is 
reached, or 590 degrees. 


Business Notes 


Ferro ENAMEL Corp., Cleveland, Ohi 
manufacturers of porcelain enamels fo: 
metal products, have added a building de 
partment to their business, to be in charg: 
of R. T. Hendrich. 


PENNSYLVANIA-DIXIE CEMENT CorP. has 
announced the appointment of W. H. Klei: 
as general operating manager of all th: 
corporation’s plants, with headquarters at 
Nazareth, Pa. 


JEFFREY MANUFACTURING Co., Columbus 
Ohio, announces that the entire patent, 
manufacturing and selling rights for all 
devices heretofore manufactured and sold 
by the Traylor Vibrator Co. of Denver, 
Colo., have been acquired by the Jeffrey 
Manufacturing Co. 


EVERETT SUTCLIFFE, vice-president of 
Warren Bros Co., of Boston, Mass., has 
been elected president of the new National 
Bituminous Pavers’ Industrial Association, 
formed to operate under the NIRA. 


fe 
New Forming System 


For Subsurface Concrete 


A new method for forming concrete 
structures underground has been evolved 
and patented by Harry B. Arden, 54 West 
94th St., New York City. The method 
consists of using steel forms made from 
commercial shapes, such as steel sheet 
piling, channels and angles, riveted or 
welded together to provide the desired 
combinations. The forms are usually 
made with three sides, two steel sheet 
piles held parallel to each other by a 
channel, riveted or welded to the inner 
sides of the piles. When these three-sided 
forms are interlocked with each other, 
four-sided cells are formed. When set 
up above the ground. they may be con- 
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Sequence of operations includes driving forms, 
removing earth core, pouring concrete and with- 
drawing forms. 


secutively driven or jetted into the ground 
to the desired depth. 

When in place the interiors are jetted 
clear of earth, after which pouring takes 
place. Immediately after the cell has been 
filled with concrete, the form is with- 
drawn, allowing the fresh concrete to 
unite with that in the adjoining cell to 
form a monolithic structure between ver- 
tical contraction joints. By providing in- 
terlocks on the sides of some of the forms, 
buttresses or extension walls may be run 
from either side. By using two piles of 
unequal width in some of the forms, a 
curved wall may be constructed. 

Mr. Arden states that as there are many 
combinations that may be built up, it is 
possible to construct foundation piers and 
foundation walls for buildings, core, cur- 
tain and barrier walls for levees, earth 
dams, underground stream checks and 


barriers to beach errosion. 
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